






































A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES. 








' .—No. 16, 
vel. 5° sERIzs.] J 


$3.20 per Annum, 
(POSTAGE PREPAID.) 








TOXICOLOGICAL NOTES. 

An Italian journal, according to the Lancet, records a case 

in which, to achild two yearsof age, the administration of a 
grain and a half of santonine was followed by convulsions, 
beginning in the face and extending over the whole body, 
with dilatation of the pupils, hinderance to respiration, and 
urine colored by the drug. The most efficacious therapeutic 
measure was found to be artificial respiration whenever 
paralytic asphyxia threatened. The convulsions continued 
for three days, gradually lessening. It is difficult to believe 
that the dose of santonine was not, by error, larger than was 
intended. The case, however, is instructive in respect to the 
therapeatics of santonine poisoning, since further experi- 
ments on animals, suggested by it, showed that the most po- 
tent means of combating the effects was by artificial respi- 
ration, that the convulsive attacks were best treated by in- 
halation of ether, and the elimination of the poison furthered 
by purgative and abundant drinks. 

Instances of poisoning by chlorate of potash are very rare. 
In one case on record, seven drachms were taken at once by 
mistake, and caused the death of anadult. Another instance 
has just been recorded in Germany. Some of this substance 
was being given daily to some children of a physician as a 
prophylactic against diphtheria, then epidemic. One day 
the children, three in number, obtained the stock of chlorate 
and commenced playing ‘‘ doctor,” and took altogether be- 
tween three and four drachms. The youngest, aged twoand 
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a half years, began quickly to vomit, and continued to do so 
till her death, seven hours later, with symptoms of acute 
gastritis and great somnolence. The others recovered. In a 
case recently recorded five grain doses of chlorate, continued 
for a considerable time, caused almost constant gastritis. 

A curious case of tobacco poisoning is recorded in France. 
A woman, by the advice of a midwife, gave to a child aged 
eighteen months, suffering from oxyurides, an injection con- 
sisting of a decoction of two cigars. Some minutes after- 
ward the child began to vomit, and became convulsed. Half 
an hour later it was in a state of coma, interrupted now and 
then by convulsive movements. The pulse was frequent and 
feeble, the extremities cold, respiration irregular, and the 
pupils contracted. The symptoms lessened after injections 
of warm water, warm baths, and ammonia, and next day the 
child was pretty well. The two cigars contained about two 
and a half drachms of tobacco. 

The Pharmaceutical Journal records a case in which a pop- 
ular ‘‘ soothing sirup” caused the death of an infant. The 
child, five months old, was supposed to be teething, and its 
mother purchased a bottle of ‘‘Mrs. Winslow's soothing 
sirup,” administering ten drops of the nostrum about twice 
a day for about three days. On the night of the third day it 
died very suddenly from the effects of the medicine. The 
coroner said that the effects of ‘‘Mrs. Winslow’s soothing 
sirup” were those of a narcotic, and that the Pharmaceutical 





Journal of 1872 stated that two doses had caused the death of 














a child fifteen months old, with the usual symptoms of nar- 
cotic poison. Analysis of this sirup showed that one ounce 
of it contained nearly one grain of morphine with other 
opium alkaloids. ‘‘ It is not surprising,” he adds, “that it 
should prove fatal to infants in small doses.” However, it 
is safe to say that this case will prove no warning; and that 
mothers will go on just the same, stupefying their infants 
with Godfrey's cordial and ‘‘ patent medicines,” like the one 
above noted; and the practice will cease, perhaps, on the 
same day in the dim future in which the housekeeper and the 
average servant girl learn that benzine and kerosene are not 
proper substitutes for paper and wood in kindling the kitchen 
fire. 





THE ENGINES OF THE YACHT ISA. 

We illustrate herewith the engines of the yatch Isa, the 
property of Mr. H. Andrews, of Newcastle-on-Tyne, and 
belonging to the Royal Thames Yacht Club. The engines 
and boiler were built by Messrs. Douglas & Grant, engi- 
neers, Kirkcaldy, to the specification of Mr. Alex. Taylor, 
Newcastle. 

The Isa is a well modeled twin screw yacht, with clipper 
bow and elliptic stern, 118 feet 8 inches length of keel, 18 
feet 9 inches extreme breadth, 10 feet 5 inches depth mould- 
ed, and 10 feet depth of hold; flush decked, and rigged as 
a two-masted yacht, her yacht tonnage being 248 tons. 

The engines are three cylinder compound, the cylinders 


THE THREE-CYLINDER COMPOUND ENGINES OF THE YACHT ISA 
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being 10 inches, 15 inches, and 28 inches in diameter respec- 


tively, all of 2 feet stroke. The high pressure cylinder is 
placed inverted over the intermediate one, the same piston rod 
serving for both, and there being space between for packing 
glands, etc. The cover of the intermediate cylinder is made 
in halves, so that its piston can be drawn without removing 
the high pressure cylinder. The crank shaft and screw shaft 
are forged from Lowmoor scrap, the diameter of journals 
being 534 inches. The surface condenser has 850 square feet 
of tube surface, the tubes are three quarter inch external di- 
ameter, packed with Marshall's patent rings, The air pump 
is 104¢ inches in diameter by 12 inches stroke, and is single- | 
sillier the circulating pump is 6 inches diameter by 12 inches | 
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Fig. 2._DIAGRAMS FROM THE ENGINES OF THE ISA. 


stroke, and double acting. There are two feed pumps 1% | 
inch in diameter by 12 inches stroke, and one bilge pump 23¢ | 


inches in diameter by 12 inches stroke. The propeller hastwo ; 
blades and is of gun metal, polished all over; it is 8 feet 6 ; 


inches diameter and 12 feet 3 inches pitch. Steam is sup- 
plied by one boiler 8 feet, 9 inches diameter by 8 feet 6 inches 
long, with two furnaces 33 inches in diameter, and 106 re- 
turn tubes of 2% inches external diameter. 
sre one inch thick with double butt straps, treble riveted ; | 
the boiler was proved by hydraulic pressure to 250 Ib. per | 
square inch, and with steam to 150 Ib. ~ The working press- 
ure is 120]b. The accompanying diagrams were taken dur- 
ing a ran out to sea, the speed of the yacht heing about 12 


knots, —Hngineering. 
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The Suez Canal, 

Mr. Farman, United States consul-general at Cairo, Egypt, 
furnishes the Department of State with an interesting article 
on the Suez Canal. His facts are derived from authentic 
sources. A few of them are selected of remarkable interest. 
The entire cost of the canal was 472,921,799 francs, or $92,- 
273,907. The stock of the company consists of 400,000 
shares, at 500 francs each. These shares have sold as low 
as 100 francs each. At the opening of the canal they had 
advanced to only 390 francs. They are now quoted at 717 
francs, and are probably worth more. The British govern- 
ment paid about 568 francs. The number of shares bought, 
in 1875, by Lord Beaconsfield at this price was 176,602. This 
great purchase, aside from its political and commercial 
advantages, thus affords a clear profit of 25,000,000 francs 
at present prices. The balance of the stock is had by a 
large number of persons, mostly in France. The revenues 
of the canal have increased from 5,000,000 francs in 1870 to 
over 30,000,000 francs in 1877. The expenses, including 
interest, sinking fund, and lands, have been a little over 17,. 
000,000 francs per year. While the revenues steadily increase, 
the expenses are decreasing or stationary. Deducting the 


amount paid for interest and the sinking fund, the actual | 


expenses are about 5,000,000 francs annually. The cost of 
cleaning the canal and its accessories is only about 2,000,000 
francs per annum. The small comparative cost of main- 
taining the canal arises from the fact that there are no locks 
or lateral embankments to be broken. Except the ordinary 
cleaning, there is little to bedone. Vessels drawing twenty- 
five feet of water or less pass through the canal. The saving 
of distance to the British ships going to India is nearly 5,000 
miles. Two thirds of ali the vessels passing through the 
canal carry the English flag. 

Monsieur Ferdinand Lesseps, who has been at the head of 
the enterprise since its beginning in 1854, expresses the 
opinion that the Panama canal must be constructed without 
locks to be successful or remunerative. 

Lica A IR tate cenic 
MATHEWS BOILER ATTACHMENT. 

Tn our last issue we gave an illustration and 
of this simple appuratus. The address of Mr. F. C. Mathews, 
given at the close of the article, is incorrect. It should be 
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THE WORLD’ FAIR OF 1883 AT NEW YORK. 

That the hundredth anniversary of the acknowledgment 
of the Independence of the American colonies by the mother 
country in 1783, will be signalized by a grand world’s fair 
in this city, may be accepted as morally certain. 

The occasion will be one demanding especial recognition; 
and in this industrial age there is no ‘way by which the 
great events of a nation’s history may be celebrated so ap- 
propriately or so profitably as by a national or international 
exhibition of the arts and sciences. From idle pageantry 
and noise and mock engagements at arms, national celebra- 





tions have risen to the higher level of useful exhibitions of 
industrial achievements, progress in the higher walks of civi- 
lization, national resources, and the thousand inducements 
which commerce offers for the closer interweaving of nations 
in the arts of peace and mutual helpfulness. 

Neither the educational nor the industrial nor the com- 


‘mercial benefits which flow from such exhibitions need be 


argued now. That lesson was sufficiently learned three 
years ago, and the coming census will show that Philadel- 
phia alone has reaped a sufficient harvest from the Centen- 
nial Exhibition to more than repay the cost of it, had the 
burden fallen upon that city alone. And not only Philadel- 
phia, but the whole country, even to the smallest hamlet or 
farmhouse or wayside workshop, however remote from the 
great centers of trade or manufacture, is to-day enjoying a 
real and growing prosperity, in which may be traced the in- 
fluence of that exhibition, either in creating new industries 
and finding new markets, or in improving, stimulating, and 
widening the old. And whatever good was accomplished 
in 1876 will be easily confirmed and surpassed by the exhibi- 
tion of 1883. The former demonstrated not merely the 
profitableness, but the possibility of a successful world’s 
fair on this continent; and not only will our own people 
take a more lively interest in the next one, but millions of 


‘our American neighbors, who were but feebly represented, 
‘or not represented at all, at Philadelphia, will have the 


strongest possible incentive to come forward in 1883. The 
one took place during a period of profound industrial and 
commercial depression; the other will reap the advantage of 


49 the rising tide of what promises to be a period of national 


prosperity such as the world has never yet seen. The project- 
ors of the Philadelphia Exhibition were met with almost uni- 
versal doubt and incredulity; and it was not until the show 
was open that the majority of our people became convinced 


246 | of its probable success. The vast majority of our West In- 


dian and South American neighbors were not reached by or 
represented in it at all. Mexico was meagerly represented; 
Central America not at all. With the exception of the 
British Islands of Jamaica and Nassau, the West Indies 


$4 | were unrepresented. Brazil was well represented, and Chili 


slightly; all the other rising States of South America, so rich 
in raw material,so promising as markets for our manufactured 
goods, took no part at the Centennial. In organizing the 
exhibition of 1883, no such obstacles and deficiencies will be 
encountered. Our productive industries, and those of all 
the rest of the world, now know for a certainty that repre- 
sentation will pay, and that a failure to be represented will 
be the reverse of profitable. This will make it possible to 
secure at once a wider range and a higher grade of ex- 
hibits. And the experience gained at Philadelphia should 
secure also a more critical and judicious selection and ar- 
, | rangement of materials. 

It may be said that it is too soon to repeat what was, de- 
spite its shortcomings, so admirably done at Philadelphia. 
True, but not too soon to hold another exhibition which, 
without repeating what was done in 1876, shall supplement, 
extend, and crown the work begun there for securing the 
supremacy of our country in the development of the peace- 
ful arts and sciences. To represent simply the progress of 
the world between 1876 and 1883, excluding everything ex- 
hibited at Philadelphia which cannot show an improvement 
upon what was shown there, will suffice to make the coming 
| exhibition as wide in scope, as rich in material, and even 
more valuable and instructive as an exhibition than the Cen- 
tennial Exhibition was. And the success of American ex- 
hibitors, there and since, at Paris, will compel our foreign 
rivals to send the best they have. 

We may be sure that whatever New York undertakes will 
not be second rate in magnitude nor deficient in thorough- 
ness of execution, The assured character of the gentlemen 
engaged upon the new project gives good reason to antici- 
experi- | pate a successful exhibition. It certainly will not fail 
through any lack of broad views, practical ability, or ad- 
ministrative capacity. 


_——— a 
— oa 


THE WORCESTER FREE INSTITUTE OF INDUSTRIAL 
SCIENCE. 

The Free Institute of Industrial Science at Worcester, 
Mass., has now been in operation just ten years. It has 
graduated eight classes; and the list of the residences and 
occupations of its graduates shows them to be, almost with- 
out exception, engaged in honorabie and lucrative occupa- 





of | tions. Very naturally the great majority of them are con- 


nected with important productive industries, The directors 
believe that by combining practical work with theoretical 
study, the student’s entrance upon professional life is an ex- 
pansion of his school life, and not an abrupt transition to a 
new mode of life, and the results seem to justify the be- 





lief. 

Practice, in this school, is subjected to three conditions: 
First, that it shall be a necessary part of each week’s work, 
secondly, that it shall be judiciously distributed ; and thirdly, 
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that the students shall not expect or receive any immediate 
pecuniary return for it. 

At the middle of the first year every student (except the 
mechanical section) chooses some department under the ad- 
vice of the instructors, and, until his graduation, devotes ten 
hours a week and the month of July, to practice in that de- 
partment—that is, for two and a half years. Students who 
select chemistry, work in the laboratory; the civil engineers, 
at field work or problems in construction; those who select 
drawing, in the drawing room; and physics, in the physical 
laboratory. The mechanical section practice in the work- 
shop from the beginning of the apprentice half year, and 
their practice extends over the whole course of three and a 


half years. 
We should be glad to see a similar institution in every 


American town. 


ince 
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THE BALTIMORE WATER WORKS, 

We have given in previous numbers details of the Baltimore 
water works and the great seven mile tunnel now being bored 
through solid rock to increase the supply of water, but for 
the benefit of such of our readers who have not seen the arti- 
cles referred to we will state that the city of Baltimore, hav- 





Scientific American. 


will give Baltimore, it is believed, in addition to its present 
supply, 150,000,000 gallona of water per day, with a head of 
170 feet above mean tide. 

Those of our readers who would like to see fuller details 
of this great work may consult No. 19, vol. 36, of the Scrmn- 
TIFIC AMERICAN, and No, 185 of the SuPPLEMENT, where a 
sketch of the old Baltimore water works is given, together 
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war, and considerably greater than it was in the flush times 
of 1878. For this the farmers are chiefly indebted to the de 
velopment and perfection of the manufacturing industries of 
the country—especially the West; a development traceable 
mainly to the patent system, since the manufactures of the 
West are almost exclusively based on recently patented in- 
Yet in spite of evidence like this, demagogues in 


‘facture of tooth brushes—had proved unprofitable, Mr. 





ing found its water supply insufficient, is now engaged in con- 
structing an immense addition to their water works, consist- 
ing of a storage lake to be known as Loch Raven, about 5 
miles long, and from 500 to 1,000 feet wide, with an average 
depth of 20 feet; an immense dam at the lower end of this 
reservoir, to raise the water to a proper level; a tunnel 7 
miles long, to carry the water to a receiving reservoir, to be 
known as Lake Montebello; a drainage tunnel, 9 feet in di- 
ameter and 2,870 feet long, to divert from the reservoir the 
impure water of Tiffany’s run and the surface drainage; and 
Clifton tunnel, 12 feet in diameter and 2,975 feet long, to 
connect Lake Montebello with a series of six lines of 40-inch 
cast iron pipes, which carry the water to the city limits to 
connect with the city mains. 

To the politeness of Mr. R. K. Martin, the Chief Engineer 
of the Water Department in charge of the work, we are in- 
debted for further particulars of the progress of the work up 
to March 1. 


LOCH RAVEN. 

The work done on this division since our last account con- 
sists principally in constructing bridges to span the ten 
streams emptying into the lake and crossing the road sur- 
rounding it, and in excavating the margins of the lake to 





give it the necessary depth. Of the bridges, four have been 
built during the past year of white marble in the most sub- 
stantial manner, which are quite ornamental in appearance, | 
and another one was commenced in November. The greater | 
portion of the excavations of the margins are now completed, | 
but little remaining to be done in order to have the lake ready | 
to receive the water backed up by the dam when finished. 
THE DAM 


consists of a mass of masonry 34 feet high at its deepest part, 
nearly 500 feet long, and 65 feet thick at its base, backed by 
165 feet of puddle clay, gravel, and riprapping. This work | 
was divided in two parts; the bed of the stream having been 
diverted to one side, the eastern half of the dam was then be- 
gun and is now finished. The course of the stream has again 
been diverted, this time through a gap in the masonry of the 
dam, by means of a coffer dam, and the former bed is now 
being excavated for the foundations of the western portion 
of the dam and the gate house at the entrance to 


THE TUNNEL, 


This immense work, the longest tunnel on the continent, 
has made great progress during the past year, several of the 
headings having met, and there remained on the 1st of March 
only 3,321 feet (or about one eleventh of the entire length) to 
be driven, when the tunnel will be pierced from end to end, 
which it is believed will be done by next autumn. In six di- 
visions out of the sixteen into which the tunnel is divided by 
the shafts, the headings have met, and there are several 
others where they soon will meet. The greatest difficulty 
appears to be between shafts 1 and 2, where the tunnel runs 
through limestone rock, through the fissures of which the 
water from a stream called Mine Run enters the tunnel in 
large quantities, and has driven the workmen out of the tun- 
nel several times. There remained on March. 1st, 1,290 feet 
of this portion of the tunnel to be driven, which is about 
three times as much as in the most backward of the remain- 
ing divisions. The total expenditure on the tunnel to March 
1 has been $1,141,624.50. The next section of the work is 

LAKE MONTEBELLO, 
on which good progress has been made. The filling in of 
the bottom of the lake has been completed, and the embank- 
ments at the eastern and western ends of the lake are advanc- 
ing toward completion. The gate house is finished to within 
- & few feet of the top of the embankment or road surrounding 
the lake. 
THE CLIFTON TUNNEL 

was completed and arched up during the past year. This 
tunnel, being driven through soft material of the very worst 
kind for tunneling, gave the engineers and contractor con- 
siderable trouble, and much praise is due them for the suc- 
cessful manner in which the work was prosecuted to its final 
completion. This tunnel for its whole length had to be lined 
with brickwork, but the main tunnel was mostly through 
solid rock, requiring arching only in places. 

From this it will be seen that the new water works are be- 


| tion was needed. Given something of general utility badly 





ing pushed rapidly toward completion. When finished they 


ventions. 
| Congress and elsewhere have the effrontery to declare that 
the patent system should be emasculated (and the progress of 
manufacturing interests arrested) for the benefit of the farm- 
ers who are oppressed and devoured by “‘ patent monopo- 
lies!” > 
et te 


with a full description of the works now under way, together 
with a profile of the seven mile tunnel. 
——————————  ——————————— 


AN EXAMPLE FOR YOUNG INVENTORS. 
The remark of the English builder, Mr. Frederick Smith 
(Screntiric AMERICAN, March 29, page 202), that every- 
thing about the American thumb latch “proves that brains A POSSIBLE IMPROVEMENT IN SUGAR MAKING. 


were used when it was designed and made,” calls out from | A correspondent suggests the following method for secur- 
an old friend of the inventor the following account of the cir- | ing a portion of the sugar lost in the usual treatment of sugar 
cumstances under which the invention was made. Our cor- yen Whether the process would prove economical on a 
respondent gives the story in the words of the inventor, Mr. | large scale is by no means certain. It might pay, however, 


Blake; After telling how his previous business—the manu- |‘ ive it a trial. 
*‘Comminute the bagasse as it leaves the mill (by slicing, 


cutting, or tearing), and drop the mass immediately into milk 
of lime; leach out with steam of about two atmospheres. 
Decompose the solution of sucrate of lime with carbonic acid 
gas, let settle, and decant, evaporate, etc. My reason for 
bringing the (cane) juice in contact with milk of lime is based 
on the fact that even as little as one half per cent of lime pre- 
vents the conversion of cane sugar into invert sugar, etc,” 


ART AS AN AID TO INDUSTRY. 





Blake said: 

**I found it was necessary to invent something. Going to 
the city of New Haven I went into a hardware store and 
asked the salesman to show me the worst made article of gen- 
eral use. He at once handed me a Norfolk latch. I bought | 
it, took it home, and in a short time made the present latch. | 
In the-first year I sold 30,000 dozen.” 

The Blake latch was patented about 1830. Our correspon- 
dent says that the last Norfolk latches he saw were being 
worked up in a rolling mill at Philadelphia in 1845. Our| A mechanic working in the blacksmiths’ shop of the 
correspondent adds: | Phoenix Iron Company, at Phasnixville, Pa., visited the Penn- 

‘That in 1879, nearly 50 years after the American latch sylvania Museum and School of Industrial Arts in Memorial 
was patented, it should be considered a wonder by the intel- | Hall, and took a fancy to the quaint and beautiful work in 
ligent Englishman, is perfectly marvelous. That the Blake | wrought iron there exhibited—vines, flowers, tendrils, and 
latch has never been improved by the active American, proves | leaves, wrought by hand on the anvil by the skilled smiths of 
that Mr. Smith is correct when he says brains were used in | foreign lands. He not only admired them, but saw in that 
its design and construction, Having been 33 years in the | sort of work the opening of a profitable industry, So at night, 
retail hardware trade, I know whereof I speak, and that Mr. in his own house, at a forge improvised for the occasion, he 
Smith has not overdrawn the picture, nor has he told one and his brother worked out designs in forged iron—oak leaves, 
half the truth. If he would take up the padlock branch, the acorns, and the like. Having finished his work, he took 
matter would’ be even more astonishing.” specimens to the trustees of the museum, told what he could 


Our young readers will readily understand why we have | 40, and borrowed models for the continuance of his work. 
called this an example for young inventors. To use a com- | There is already a considerable demand for such ornamental 
mon phrase, Mr. Blake wanted to make some money. Yan- iron work in the decoration of buildings, and it is safe to 
kee-like, he decided that the surest course open to him was | predict for the new industry and its originators a successful 
to invent something. Even more Yankee-like, he went to | 20d profitable development. 
work in the shrewdest possible way to find out where inven- —_>+0>o 
A Valuable Mineral and Metallurgical Collection. 
made, his problem was comparatively simple. He used his| The American Institute of Mining Engineers lately pre- 
brains, and produced something that everybody needed—for sented to the Pennsylvania Museum and School of Industrial 
thumb latches were in every house in those days; and he did | Art the large collection of metals and minerals obtained from 
his work so well that he need have no fear of rivals. | foreign nations and from numerous States in this country 

But this is not the only lesson that may be drawn from this at the Centennial Exhibition. Some idea of the worth 
simple invention. Our article might as appropriately be of the collection may be gathered from the statement of 
headed ‘‘ An Example for Statesmen.” The Blake thumb William W. Justice, the managing director, who says that 
latch is a type of countless Yankee notions, which in the ag- | it ** could not be duplicated to-day for $100,000, and is of in- 
gregate have swelled enormously the conveniences of Ameri- | estimable value to the mining and manufacturing interests 








|can households and the materials of American industry. | of Pennsylvania.” 


Their inventors, like Mr. Blake, believed it would pay to in-| In this collection not only Pennsylvania and other States 
vent something. However small in itself, any invention they | are represented, but also Germany, Sweden, Russia, Spain, 
might make could be patented and protected as property. | Austria, Portugal, Italy, Belgium, England, Victoria, South 
The fee was small, and the protection fairly good. The hum- Australia, Tasmania, Queensland, Canada, Nova Scotia, 
blest and poorest was encouraged te invent; and we see the | New Zealand, Brazil, and Mexico. Those who studied these 
results everywhere. Under a patent law like England’s, we admirable collections in 1876 will appreciate their importance 
should still be using the Norfolk latch in its pristine clumsy | to the students of the institution which has become their 
ugliness. possessor 

With heavy patent fees and the systematic discouragement 
of small inventions—amendments(!) which short-sighted poli 
ene tapi nade agp! upon Fa oe bono Cincinnati is making great preparations for an exhibition 
on umb latch order of invention, bu c i 
ron it, would be wiped out. Not even he haterten |e mage Age rs ” a a a aw. wing 

, , pringer Music or the purpose 

Minnesota or the attorney of the Western Railway Associa-| of the exhibition, making the building four hundred feet 
tion would dare assert that such a result would prove ad-| square, The grounds for the extra buildings have been 
vantageous to the country, however hard they may covertly | donated by the city, and already about $1,000,000 have been 
work for its realization. contributed to insure the success of the enterprise. The 
loans already secured for the fine art department promise to 
make the exhibition equal, if not superior, to anything of 
the sort thus far held in this country. 
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A Snail that Would not Starve. 
An Egyptian desert snail was received at the British Mu- 
seurn on March 25, 1846. The animal was not known to be 
alive, as it had withdrawn into its shell, and the specimen was 
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GOOD TIMES FOR AMERICAN FARMERS. 

A citizen of Carrollton, Mo., sends to the Heening Post 
the following comparison of the prices of staple articles in 
that part of the country, as they are now, as they were before 
the war, and again at the height of “‘ flush” times: 


WHAT WESTERN FARMERS SELL. 



















Corn, per bbl oun ante accordingly gummed, mouth downward, on to a tablet, duly 
fest peraut 1% = ~—| labeled and dated, and left to its fate. Instead of starving, 
Fork, per owt a9 30 this contented gasteropod simply went to sleep in a quiet 
muties pan __abetapeatte 20 10 way, and never woke up again for four years, The tablet 
Same, per don. am ico _| Was then placed in tepid water and the shell loosened, when 
Dry hides 16 10 the dormant snail suddenly resuscitated himself, began 
bee 54 | walking about the basin, and finally sat for his portrait, 
$13.28 = $10.20% | which may be seen of life-size in Mr. Woodward's “ Manual 
of the Mollusca.” Now, during those four years the snail 
Plows ot $13.00 $9.0 had never eaten a mouthful of any food, yet he was quite as 
wi + ay 4 4 well and flourishing at the end of the period as he had been 
Axes, en 1.40 100 | at its beginning. 
Salt, per DBI... 2... c.cccccccccccece 2.75 1,75 —e 
in 4 0 A Long Lived Brewery 
Callen, pet yard. «| One of the oldest breweries in the world is that of Dobrau, 
See seem vse me 50 | near Pilsen, in Austria. It was founded in 1878, when it 
: $115.44 = $77.1% =| had granted to it a prescriptive right to brew “old” and 





“‘white” beers. The five hundredth anniversary of the es 
tablishment of this brewery was lately celebrated. 


From these figures it appears that the purchasing power of 
farm products is now nearly double what it was before the 








A meeting of the New York Academy of Sciences was held 
Monday, March 24th, at the Stevens Institute of Technology, 
Hoboken. 

A NEW OZONE GENERATOR, 

Prof. Albert R. Leeds exhibited his new form of ozone 
geverator, by the aid of which he has been enabled to over- 
come the difficulty hitherto experienced by investigators of 
preparing ozone in sufficiently large quantities for experi- 
mental purposes. Formerly sticks of phosphorus were placed 
in contact with moist air in large glass balloons or carboys; 
and so great was the uncertainty of the process that some- 
times after the lapse of several hours the operator had 
scarcely enough ozone to show its properties. 

In the new ozonator the phosphorus used is first melted un- 
der water in a watch glass, and when cool it is placed with 


its convex surface upward on a perforated lead tray provided | 


with slots, so that it may be easily introduced in a bell jar 
and brought to rest upon short glass rods attached to the jar 
a little above the rim. A bell glass thus furnished with five 
or six phosphorus cakes is then plunged into a glass jar con- 
taining a solution of 25 grammes bichromate of potash in 1250 | 
2.c. water acidulated with 150 c.c. sulphuric acid, so that the 
convex surface of the phosphorus, kept clean by the energetic | 
action of the solution, remains exposed and ozonizes the air 
in the jar. It is advantageous to use the phosphorus in this 
form, because of the rapid consumption of sticks and the 
consequent danger of inflammativun., 

A series of careful experiments has revealed the fact that 
the temperature is a potent factor in the generation of ozone. 
Below 6° C. no ozone is given off; as the temperature rises 
the evolution of gas increases up to 24°, and from that point 
on it again rapidly diminishes. In consequence of this, Prof. 
Leeds finds it advantageous to place the jar in a copper 
water bath, and to provide it with a thermometer, so that the 
apparatus may be maintained at the maximum temperature. 
When two jars are used in conjunction, the amount of ozone 
obtained is 25 per cent greater than from one alone, and with 
three the increase is but slight. 
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NEW YORK ACADEMY OF SCIENCES. Correspondence. His armature is of soft iron. He places it across the poles 
: of the stationary magnet, and much nearer this than the 





Gary’s Nail Experiment. 
To the Editor of the Scientific American : 

In an article on page 208 of the ScrenTiF1c AMERICAN, of 
April 5th, the writer claims that the explanation of the nail 
experiment given in my letter, published March 22d, is es- 
sentially the same as that contained on page 144, issue of 
March 8th, namely, that the nail falls to the ground by reason 
of the superior force of gravitation while leaving the sheet 
iron for the magnet, I am, however, unable to discover in 
what respect these explanations are similar. 

In the article on page 144, March 8th, no mention is made 
of change of polarity or demagnetization of the nail upon 
approaching the magnet; but, instead thereof, the explana- 
tion implies clearly that the nail is simply drawn away from 
the sheet iron, but before reaching the magnet the stronger 
‘force of gravitation brings it to the ground. 

The actual fact is that the nail does not leave the shéet iron, 
“because, by reason of its approach to the attracting’pole, it 
tends to fly to it,” but because it becomes demagnetized, or 
so nearly so as to allow gravitation to control it. Further- 
more, at the point of demagnetization at which the nail drops 
(if properly arranged to show the experiment), there is no 
tendency to fly to the magnet, and the magnet has no attrac- 
tion for it. 

Figs. 1, 2, and 8 will serve to show the three positions of 
the nail to illustrate this theory. 

In Fig. 1 we assume that the nail derives its polarity 
principally from the arma- 
ture; its north pole being 
at the greatest distance 
from the north pole of the 
magnet, and its south pole 
inclining slightly toward 
the north pole of the mag- 
net. Fig. 2 represents the 


lI 
Pig. 1. 
armature nearer the mag- 
net, and the nail just ready 
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A great point of difficulty in the construction of ozone ap- | 
paratus is in connecting the parts. Where rigid connections | 
are allowable they may be made by the use of paraffine, and | 
all corks through which glass tubes pass must be coated with 
it. Rubber is almost instantly destroyed. Fortunately Mr. 
Day, of New York, has succeeded in making a@ species of 
kerite, suitable for flexible connections. Tubes made of this 
material Lave now been in use for several weeks without 
showing the slightest signs of deterioration. 

Mr. Peter Cooper, who was present at the meeting, sug- 
gested that the substance might perhaps prove useful as a 
substitute for rubber gas tubing, which is soon attacked by 
coal gas and becomes offensive. 

A NEW MEASURE OF ACTINISM, 

It has been maintained by Schoenbein and others that per- 
fectly pure sulphuric and nitric acids containing no trace 
of nitrous acid would not produce any change in iodide of | 
starch. Prof. Leeds stated that he had been unable either to 
obtain acids so pure or to make them himself, but that his 
iodide of starch solutions were invariably affected by them. 
Upon reasoning on the circumstance, it struck him that 
iedides might be decomposed by light in the presence of 
acids, a supposition which afterward proved true; and he 
based upon it a methcd for measuring the relative actinic ef- 
fects of different. kinds of light. Upon exposing such solu- 
tions for the same length of time to the sun’s rays, to the 
electric light, and to a magnesium light, and then comparing 
the results in a color comparator, described in a previous 
communication, he was surprised to find that the électric 
light had produced over three times as much chemical effect 
as sunlight, while the action of the magnesium light was but 
& very small fraction of it. 


THE ELONGATION OF METALLIC RODS BY HEAT. 


The Academy then adjourned to the physical laboratory of 
the Institute, where Prof. Alfred M. Mayer exhibited his 


apparatus for measuriug the variations of length in metal | 


bars at different temperatures. This apparatus has been so 
well described in the Screntirric American (Dec. 8th, 1877) 
that only a brief reference to it will be necessary in this 
place. Finding that previous experiments in this direction 
were vitiated by the fact that the heat or cold applied 
to the metal bars to be measured at the same time affected 
the measuring apparatus, Prof. Mayer conceived the idea 
of separating the two parts, so that his bar could be brought 
tw the required temperature and could then be measured with 
extreme rapidity. Great accuracy of measurement is ren- 
dered possible by the use of Saxton’s reflecting comparator, 
described at length in the Screntiric American SUPPLE- 
ment, No. 96, Nov. 3, 1877. 
MEASURING THE EFFICIENCY OF ELECTRIC LIGHT 
MACHINES. 

Prof. Henry Morton then exhibited the apparatus 1n use at 
the Stevens Institute for measuring the efficiency of machines 
designed for generating powerful currents for the production 
of the electne light. The hour for adjournment having ar- 
rived, no detailed description was given. 

Oo. F. K. 





American Inon For Curva.—A shipment of 200 tons of 
American iron was lately made by the Thomas Iron Co. 
to fii an order from China. This is sald tobe the first 
American iron ever sent to that market. 


to drop on account of demagnetization by having had its 
north pole brought nearer to the north pole of the stronger 
magnet, and its south pole carried further away, the tendency 
being to a reversed polarity from the proximity of its upper 
end to the magnet. 

At this point the nail hangs free for an instant, with no in 
clination of its lower end 
either toward or from the 
magnet, and then drops 
directly to the ground. 

In Fig. 8 the armature 
is represented as still near- 
er the magnet. The upper 
end of the nail will now 
show a slight south polar- 
ity derived from the north 
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(pole of the magnet in excess of the north polarity influenced 


by the armature, which fact is proven by the inclination 
outward of its lower end, which has become the north pole. 

This excess of magnetism derived from the magnet enables 
the nail to adhere (although very weakly) to the sheet iron 
armature, notwithstanding similarity of poles. Strictly speak- 
ing, the polarity of the ar- 
mature is north to the 
nail at the point of con- 
tact, while it still remains 
south to the magnet, its 
relations with the magnet 
not having been changed, 
except as regards strength 


Li 
of magnetism acquired. 


Fig.3, 
Mr. Gary, in his letter 


to the Screntiric AMERICAN, published April 5th, page 209, 
says in referring to my letter on page 177, of March 22d: 
** Does not the writer know that when a nail is in contact 
| with an induced magnet, or any other magnet, it has the 
same polarity and is a part of the same?” 

I will reply to this question by asking Mr. Gary if he does 
not know that a piece of soft iron cannot be attracted by a 
magnet without becoming itself a magnet, with a certain po- 
larity, which polarity will remain the same whether in con- 
tact or not? 

This fact also proves the non-existence of a “neutral 








| line,” for, if such did exist, there could be no attraction on 


| that line, and the armature in approaching the magnet would 
lose its magnetism and drop back. This not being the case, 
there is no ‘‘ neutral line.” G. F. Mr.iken. 

Boston, March 29th, 1879. 

—_—_——+ oe 
Gary’s Neutral Line, 
To the Hiitor of the Scientific American : 

Referring to the latest “‘ perpetual “—Gary’s motor—I was 
much pleased with your editorials thereon. 1 noticed also 
| in your last issue a correspondent’s remarks regarding the 
nail which drops when approached to one of the magnets. 

But there is one point in Gary's fallacy that you have not 
fully explained. I refer to his so-called “neutral line.” I 
think the following explains this feature: 

Referring to the sketch of the two permanent magnets—one 
stationary, the other rocking on centers—he claims that he 
arrests the attraction of the two magnets for each other by 
interposing the armature of soft iron between them on the 
“neutral line.” He does cut off the attraction, and in this 








[Apri 19, 1879. 


rocking magnet. The armature is magnetized inductively 
by the stationary magnet, and, of course, its polarity is oppo 
site that of the magnet that influences it. And as his two 
permanent magnets had their opposite poles exposed to each 
other, it now follows that the rocking magnet is exposed to 
the influence of the armature, whose polarity is like its own. 
Hence the action is repulsive instead of attractive. 

Therefore, if he could get power enough to move his arma- 
ture up and down, his machine would be a perpetual motion 
undoubtedly, But to do this he must cut the magnetic 
‘lines of force of his stationary magnet, and the power re- 
quired to do this is exactly proportional to the strength of 
those lines of *hat magnet, and therefore he never can pro- 
duce any result, except to impoverish himself and those capi- 
talists who believe in him. 

Had Gary shown less contempt for scientific men, some 
one of them might have told him that with a pocket com- 
pass he could have demonstrated the fallacy of his “ neutral 
line” in three minutes, and saved himself and others a world 
of expense and trouble. C. H. Hasxnys, 


The Circle Squared, 
To the Editor of the Scientific American : 

Given any circle, A B C D, to find a square that shall be in 
area equal to it. Let the horizontal line, A F, be tangent 
to the circle at A. Revolve the circle on its circumference 
until the point, A, touches the line again at F. Then will 
A F be exactly equal to the circumference of the circle. 
Bisect A Fin G. Draw the perpendicular F H = the radius, 
or 4¢ the diameter, A C, and complete the rectangle G F 
| HI, which will be exactly equal to the area of the circle = 
| 4g the circumference x }¢ the diameter. 
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| Now produce G F to L, making F L = F H; bisect GLin , 

M; with M asa center and radius M G, describe a semicircle, 

‘and produce H F to N. F N will be a mean proportional 

between G F and F Lor FH. On FN describe the square 

F N PQ, which will be exactly equal in area to the given 

circle, A B C D. Q. E. D. 
Philadelphia, Pa., March 17, 1879. 








A Warning to Western Farmers. 

The Colorado Farmer counsels the agriculturists of his 
State to stick to their farms, and not be induced to leave 
their comfortable homes for the mining regions, where so 
much discomfort and uncertainty are in store for them, 

We are told, says the editor, that farmers are quitting 
their farms or are letting their fields lie idle to rush to Lead- 
ville, or to haul freight from the railroad termini to the min- 
ing camps. . 

We have not a word of fault to find with them for striv- 
ing to earn money, for all know how bravely they have 
struggled through two years of the locust plague, and two 
years of very low prices. But at this time to abandon their 
farms or fields to weeds and idleness, is cuicidal. 

There are pouring into Colorado 500 people every day, 
and this number will be increased twofold in less than a 
month, and will be kept up well into the summer. At least 
50,000 will be added to the population of the State. These 
people must be fed, and the bread and meat to feed them 
should be supplied by our farmers. To do so will take 
much more breadstuffs and feed than all our farmers can, 
under the most favorable circumstances, supply. Raise as 
much as you may, it will all bring a fair price, even if Kan- 
sas and other Western States raise as large a crop as last 
year, which we do not expect them to do. 

More money can be made this summer on Colorado farms 
than has been in any one year for the past six, and it is the 
height of folly to quit a certainty for the very, very uncer- 
tainty of mining. 

Farmers of Colorado, stick to your farms; don’t let the 
ignis fatwus of mining camps lead you from the solid ground 
of your farms to the bogs and quagmires that are in and 
through and all around the camps and cities that are created 
by the excited crowd in the rush and struggle for wealth 
that is got by accident or luck. 





Coal at its Lowest. 

The regular monthly coal sale of the Delaware, Lack. 
awanna, and Western Company, in New York, for March, 
was largely attended, and the 100,000 tons offered were well . 
distributed, in small lots, at an average reduction of 8 7-10 
cents per ton from last month’s prices, and an average reduc- 
tion of 5 cents per ton from the prices obtained at the 
Delaware and Hudson Canal Company’s sale on the 21st inst. 
The quantities sold and the prices realized were as follows: 
Five thousand tons of steamer at $2 1714, a decline from 
last month of 71¢ cents per ton; 20,000 tons of grate at $220 
to $2 174, a decline of 7 cents per ton, 20,090 tons of egg at 
$2 20 to $2 1714, a decline of 9% cents per ton, 45,000 tons 
of stove at $2 55 to $2 50, a decline of 13% cents per ton; 
10,000 tons of chestnut at $2 321¢ to $2 35, a decline of 74 
cents per ton. This is the lowest price ever reached for 
stove coal. 





























APRIL 19, 1879.] 


Scientific American. 


243 





The accompanying é@ngraving represents a large sized 
steam pump, such as is generally used in distilleries, blast 
furnaces, rolling mills, and extensive manufacturing concerns 
requiring a copious supply of water. They are made by Dean 
Brothers, of Indianapolis, Ind., in several sizes, with steam cy- 
linders from three inches to thirty-four inches diameter, and 
pump cylinders from two inches to twenty inches diameter. 
The crank shaft is supported by a frame which 
joins the steam and pump cylinders, and the 
fly-wheel and rotating parts are balanced so as 
to run rapidly without shaking. The steam 
cylinder is provided with a simple, flat, three- 
port slide valve, which is worked directly by 
an eccentric on the crank shaft, as in the or- 
dinary slide valve engine. The pump has 
ample water passages and large valve area, 
which prevents thumping when run at a high 
speed. The piston rods are made of steel, and 
the valve seats of gun metal, and both steam 
and water cylinders are fitted with adjustable 
packing. All of the parts are made inter- 
changeable, so that any piece can be replaced 
without especial fitting. 

We are informed that these pumps are 
made in the most careful manner, and no ex- 
pense is spared to make them perfect in work- 
manship. The piston rod of the steam cylin- 
der and pump are rigidly connected together 
by the link, which holds them as one piece, 
ss that the power of the steam cylinder is im- 
parted directly to the pump, while the crank, 
which plays on the slot of the link, governs 
the motion of the pistons, causing them and 
the other reciprocating parts of the pump to 
be stopped and reversed gradually, and not 
by sudden jerks, and also reversed with great 
exactness at the proper place, so as to obviate 
much clearance in the steam cylinder. It is 
evident that the pump cannot make the 
slightest variation in the length of the stroke. 
The crank motion approaches very near to 
the theoretically correct motion that should 
be imparted to a pump piston, namely, a uniformly accele- 
rative motion from the beginning to the center of the stroke, 
and a uniformly retard motion from center to the end of 
stroke. The crank should be adopted in the construction 
of all pumps where regularity of flow is required. 

Steam pumps of this style are made for feeding boilers 
and for special purposes, such as brewery air pumps, am- 
monia pumps for ice machines, combined air pumps and con- 
densers; they are also manufactured for water works, single 
and duplex condensing and non-condensing. 

We name below a few places that are using Dean’s du- 








plex engines for water works purposes. The engines fur- 
nish the entire water supply for fire, do- 
mestic, and manufacturing purposes, 
having a capacity in millions of gal- 
lons per day of 24 hours, as follows: 

Union City, Ind., 1; Brazil, Ind., 1; 
Attica, Ind., 44; Marion, Ind., 14; 
Michigan City State Prison, Ind., 4; 
Indianapolis Stock Yards, 1; Charles- 
ton, lL, 1; Peoria, Ill., 24¢ and one of 
4; Alton, Ill., 2; Nashville, Tenn., two 
of 5; Indiana Hospital for Insane, 1. 

ee 
RECENT MECHANICAL INVENTIONS. 

A machine for nailing the irons upon 
trunks and packing boxes, which 
punches the holes in the irons, drives 
the nails, and clinches them, has been 
patented by Mr. Robert M. Bidelman, 
of Adrian, Mich. The machine will 
work on boxes or trunks of any size 
or shape. 

Mr. George 8. Darling, of Chicago, 
Ill., has patented several important im- 
provements in sewing machines which 
relate to the shuttle and shuttle carrier, 
the take-up, tension check, and shuttle 
motion. The patent is assigned to the 
Wilson Sewing Machine Company, and 
the improved machine was recently il- 
lustrated and described in this journal. 

An improved garden roller, in which 
the handle-counterpoising weights are 
formed in circular plates, which also 
serve as ornamental heads for the roller 
and as dirt protectors, has been patent- 
ed by Mr. Joseph W Hobson, of New 
York city. 

Mr. Joseph B. Underwood, of Fay- 
etteville, N. C., has devised an attach. 
ment for a sewing machine treadle, 
which is connected with the chair in 
which the operator is seated, so that the chair is partly sus- 
tained by the attachment, and the weight of the body, being 
slightly rocked or shifted from one point to another, assists | 
in driving the machine. 
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GREGG’S BRICK 


consists of a small case containing alarm mechanism which 
is set off by cords connected with the doors or windows. 

A novel rowing apparatus has been patented by Mr. G. H. 
Felt, of Brooklyn, Mich. The object of the invention is to en- 
able the rower to sit facing the bow of the boat instead of the 
stern, while the motions are the same as in ordinary rowing. 

Messrs. Benjamin A. Dobson and James Macqueen, of 
Bolton, England, have patented an improvement in spin- 





DEAN BROTHERS’ STEAM PUMP. 


ning and doubling machinery. The invention consists in 


a combination of devices for controlling the rising of the 
copping-faller after the yarn is wound on the cop, to pre- 


vent snarling or cutting. 
ie andn the eee 


BRICK MAKING BY MACHINERY. 


The day of old-fashioned hand-made brick is fast passing | 


away, andin this, as in many other industries, machine 
work is taking the place of hand work. The introduction 








or front bricks, as ordinarily practiced, it has been prac- 
tically impossible to supply an equal smount of clay to 
vach of the mould boxes. This results in inequality in size 
and density in the bricks. When but one pressure is im- 
parted to the clay, as in previous methods of manufacture, 
the bricks are often defective inwtrength, especially at the 
corners and edges, and are therefore unsuitable for use as 
first quality front or face bricks. These serious objections 
have been overcome by Gregg’s brick ma- 
chine, which is shown in the aceoinpanying 
engraving. 

In these machines the heavy developmg 
pressures take place while the mould table is 
at rest, thus requiring but a nominal amount 
of power to operate them, and avoiding un- 
due strain, wear and tear, and breakage. 

Brick machines may properly be classified 
under three heads—dry clay machines, slush 
machines, and crude or moist clay machines. 
From the peculiar construction of dry clay 
machines, where filler boxes or graduating 
measures are used to fill the mould boxes, the 
clay must be dried and granulated to fill with 
any degree of regularity into the filler boxes, 
and thence into the moulds. And when 
moulds are grouped together it becomes a 
physical impossibility by the dry clay system 
to fill them alike, hence those deficient in 
clay will but partially develop the bricks; this 
added to the fact that the cohesive quality of 
the clay is destroyed by extracting the mois- 
ture before moulding prevents complete vi- 
trification in the process of burning, and the 
result is that bricks made from dry clay dis- 
integrate by the action of the elements. 

In the manufacture of slush brick the other 
extreme is met. To facilitate moulding in 
the hand way a large proportion of water is 
added, and the bricks being so soft must be 
spread upon floors to dry. The slow out- 
door process of drying, or evaporation, is one 
of the most favorable processes for the hand 
brick maker, but it requires the continuous 
insurance of favorable atmospheric influences, and a continu- 
ity of fair weather, which practically can never be relied on. 

Clay, to be made into bricks by hand moulding, must of 
necessity be so wet that at least 25 per cent of water must 
be evaporated before it is safe to burn, so that in fact, in 
works producing 30,000 bricks per day, upwards of twenty- 
three tons of water have to be evaporated therefrom every 
twenty-four hours. The labor of handling this enormous 


}amount of water isan expensive item, and the bricks are 


of machinery for making brick has been attended with the | rendered porous by the operation. 


opposition that usually accompanies an innovation on hand 


The Gregg brick machine occupies a medium position be- 


work ; but gradually, as the machines have become more and | tween dry clay and slush machines, and it effects « great 


will) 





MAKING AND REPRESSING MACHINE. 


saving, as the machine receives the 
crude clay and works it to advantage in 
so stiff a state that it does not contain 
more than one eighth as much of water 
as the hand made article, and yet all of 
its cohesive qualities are retained. In 
the burning process, the fusion being 
complete, the bond between the parti- 
cles is perfect and the bricks are less 
porous, consequently stronger and ab- 
sorb I-ss moisture. 

The following is a statement of hy- 
draulic tests, showing the superiority in 
strength of the Gregg brick over hand- 
made brick: 

1st. Hand-made brick, front, whole, 
crushed, 42,000 Ibs.; half, 40,000 Ibs. ; 
quarter, 30,000 Ibs. 

2d. Machine-made, front, whole, 
60,000 Ibs.; half, 57,000 Ibs.; quarter, 
55,000 Ibs. 

8d. Hand-made brick, hard, whole, 
crushed, 49,000 Ibs.; half, 82,000 Ibs. ; 
quarter, 12,500 Ibs. 

4th. Machine-made, hard, whole, 
55,000 Iba half, 55,000 Ibs.; quarter, 
45,000 Ibs. 

The same tests were applied by di- 
rection of the Supervising Architect 
of the United States at the Treasury 
Department, with the same results— 
the Gregg brick were ordered to be 
used in the government work. 

The general agents for the Gregg 
brick machines are the Gregg Brick 
Company, whose offices are located at 
95 and 97 Liberty street, New York, 
and at 402 Walnut street, Philadelphia. 

—— a 
Cement for Uniting Metal to Glass. 
The following recipe is from the 


vt Mm 


«Ai 


more perfect, and the product in both quality and quantity | Monthly Magazine of Pharmacy: Take 1 Ib. shellac dis- 
is found to surpass the hand-made article, the opposition dies | solved in a pint of strong methylated spirit, to which is to be 


out. 


| added 0°05 part of solution of India rubber in carbon bisul 
| It is stated on good authority that the manufacture of phide: or take 2 ounces of a thick solution of glue, and mix 


An improved portable burglar alarm, patented by Mr. J. bricks employs more capital than any other business in the | with 1 ounce of linseed oil varnish, or 3-4ths of an ounce of 


D. William, of Rising Sun, Ind., may be carried in the pock- 
et or valise, and is readily applied to doors or windows. It 


United States. 
In making bricks by machinery, and especially face 
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Venice turpentine ; boil together, and agitate. The pieces ce- 
mented should be fastened for 50 or 60 hours to get fixed. 
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PROFESSOR HUGHES’ INDUCTION BALANCE. 

We condense from Hngineering of March 14, 1879, the 
following description of Professor Hughes’ induction 
balance: 

The invention of the telephone by Professor Bell has 
placed in the hands of the physicist a detecting instrument 
of greater delicacy and sensitiveness than the most delicate 
galvanometer, and one which is instantin its action and 
convenient in use; and the invention of the microphone by , 
Prof Hughes 
has supplement- 
ed the telephone 
for electrical re- 
search, and has 
largely extended 
its field of use- 
fulness, So sen- 
sitive is the tele- i | 





phone, or per fas 
haps itwould be Z : : m Ff H \ j | 


more correct to * 
say, SO sensitive 
isthe human ear, 
aided by the te- 
lepbone, that va- 
riations of elec- 
tric currents so 
small as to be far 
removed from 
the powers of 
the most sensi- 
tive galvanometer to detect, are instantly made apparent by 
its use, and it is found next to impossible to work the in- 
strument for business purposes in many places during busi- 
ness hours by reason of the induced currents produced in its 
conductors by the influence of neighboring lines conveying 
telegraphic messages. 

The elimination of the effects of induction for telegraphic 
working has hitherto been one of the great unsolved prob- 
lems of the telegraph engineer, and several plans have been 
adopted whereby the evils resulting from it have been less- 
ened, but ali are far from satisfactory. 

It has remained for Professor D. E. Hughes, the eminent 
inventor of the type printer, as well as of that still more | 











wonderful instrument the microphone, to solve the problem 
by which induction currents in telegraph lines may be ab- 
solutely eradicated, and his solution of this problem is ‘as 
simple as it is scientifically accurate. His whole apparatus, 
part of which we illustrate, consists of a few coils of wire, 
a telephone, a microphone, a small three cell Daniell’s bat- 
tery, and a galvanometer. 

The diagram, Fig. 1, represents an experiment arranged 
by Professor Hughes, which de- 
monstrates & simple case of ordina- 
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Scientitic American, 


mention it here because it forms the ground work of the sys- 


tem upon which Professor Hughes’ recent experiments have 
been carried on. We may mention here, in passing, that 
this arrangement forms a beautiful way of illustrating the 
diminution of induction influence by destroying the paral- 
lelism between the planes of the two rings, for if either of 
them be slowly turned about one of its diameters, the sound 
heard in the telephone gradually diminishes as the angle be- 
tween the planes of the rings is increased, disappearing alto- 
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PROFESSOR HUGHES’ INDUCTION BALANCE. 


gether at the moment that they become perpendicular to 
one another, 

Professor Hughes placed between the coils a sheet of cop- 
per 12 inches square and one millimeter thick between the 
coils (joining both coils and plate to the same earth plate), 





CLOCK AND MICROPHONE. 


without disturbing the induction effects, he next tried the 
effect of introducing between the coils lamine of sheet iron; 
but no perceptible reduction of the induction currents could 
be detected. Covering each of the coils with several layers 
of tin foil and immersing both ina vessel of salt water, with 
a plate of copper between them, did not diminish the induc- 
tion as far as the ear could detect. 

Fig. 2 represents a modification of the same experiment. 
A isa D-shaped coil of wire having a hundred turns, its 
two ends being joined to the terminals of a telephone, and 
the straight portion of the coil is inclosed in a heavy brass 
tube, B, one eighth of an inch thick. C C is a primary wire 





ry electrical induction. A and C 2 
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are two circular coils of insulated a 
wire, of which one, C, is placed in 

















circuit with a battery, B, and micro- 
phone, M, upon which a smali clock 
is placed, and the other coil, A, is 
joined up in circuit with a telephone. 
Upon placing the ear to the telephone 
the ticking of the clock is loudly heard by the induction cur- 
rents produced in A, by the influence of the neighboring 
microphonic currents passing through C. When the two 
coils are placed one against the other the sound is nearly as 
loud as when the telephone was included in the primary cir- 
cuit, and as the distance between the two rings is gradually 
increased, the ticking becomes fainter and fainter, but at 
several inches distance the ticking was louder than the origi- 
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nul sound emitted by the clock, and with several feet be- 
tween them it remained distinctly audible. The demonstra- 
tion of induction currents by means of two such rings does 
not, of course, possess any novelty, but the employment of a 
clock and microphone in conjunction with a battery as a 
simple automatic source of sound, or rather of electrical im- 


Fig.7 . 


in connection with a clock microphone and battery. Upon 
placing the side, B, of this coil near and parallel to the wire, 
C, the sounds of the clock are distinctly audible, and hardly 


y A —. 


Zz Fig. 3. B 


any difference of induction influence can be detected between 
the influence of the currents in C on the portion of the coil 
surrounded by the tube and on the unprotected parts of the 
secondary circuit. 
Having demonstrated that a metallic sheathing or screen is 
ineffectual for the protection of telegraph lines 
from the effects of lateral induction, Professor Hughes turned 
his attention to the question whether, although induction can- 
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pulses, and of a telephone as the detecting instrument, forms 
together an exceedingly convenient arrangement, and we 
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not be destroyed, it may not be neutralized or compensated. 
With this object in view he constructed a coil of four sepa- 
rate insulated wires, which could be joined up at their free 
ends in several combinations. Joining one wire to the mi- 
crophone, and one of the others to the telephone, powerful 
induction, as might be expected, took place, the ticking of 
the clock being heard loud and clear, but no apparent in- 
crease or diminution of the sound was produced when three 
of the wires were 1n circuit with the microphone, in the same 
direction, and 
the fourth was 
connected with 
the telephone. 
By joining two 
of the wires to 
the microphone 
in such a man- 
ner that the cur- 
rent through one 
returns by the 
other, the induc- 
tive influence is 
completely neu- 
tralized, and ab 
solute silence is 
the result. From 
this it follovs 
that it is per 
fectly possible 
to protect a tele- 
phone line abso- 
lutely from the inductive effects of a neighboring parallel te- 
legraph line by employing a return wire instead of an earth 
connection, and fixing that wire upon the poles, so that the te- 
legraph or primary wire is equally distant from the line wire 
and return wire of the telephone circuit. The disadvantage 
of such a system is that it introduces a double resistance and 
twice the cost of wire, and is a protection only as regards one 
particular telegraph line, but for that line the protection from 
induction is absolute and complete. Asit would be practically 
impossible to insure the absolute equi-distance of the two tel- 
ephone wires from the telegraph line, and in order to make 
the system equally protective against the influence of other 
wires running along the same line of poles, Professor Hughes 
tried the experiment of twisting the two wires (that is to say, 
the line and its return) together, so as to form a sort of cable, 
so that at each turn of the twist a portion of the line circuit 








and the return circuit respectively would be alternate!y pre- 
sented to the inducing wire. The diagram, Fig. 3, will make 
this clear, the arrows indicating the direction of the current. 
It will be seen by reference to this diagram that the portions 
of the secondary circuit, A, which are presented toward the 
primary line, B, are alternately positive and negative in di 
rection, and therefore all effects of induction are neutralized. 








This is demonstrated by bringing the side of the rectangu 
lar coil against a twisted cable, such 
as shown in Fig. 3, no sounds what- 
ever being heard in the telephone. It 
is not necessary to twist the wires 
into the form of a cable, for if they 
be attached to the poles in such a 
way as to cause one to rotate round 
the other, making one turn in a 
mile, or say at every four poles, it 
is equally effective. See Fig. 4 

In Fig. 5, A and B represent the two cores respec- 
tively of the horseshoe electro-magnet of a telegraph 
instrument at the receiving station, but it differs from the 
ordinary electro-magnets in the fact that the coil surround- 
ing each core is connected with its own separate battery at 











the transmitting station and with the earth; and the batteries 
are so arranged with regard to the transmitting key that each 
depression of the latter sends a positive current through one 
wire and a negative through the other, and as the coils of the 
magnet are so wound as to give opposite polarity to the two 
cores under the influence of this double current, its magnetic 





effect is exactly the same as that of an electro-magnet wound 
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in the usual way. An improved application of the same 
principle is shown in Fig. 6. The bobbin of the electro- 
magnet is wound with two coils of equal length and thick- 
ness. Each of these coils is connected with its own sepa- 
rate line and battery, and the connections at the transmitting 
station are so made that a depression of the key sends a posi- 
tive current through one line and a negative current through 
the other, but the coils of the magnet are so connected to the 
lines at the receiving station, that the positive current tra- 
verses its coil in one direction as regards the magnet core, 
and the negative current passes in the opposite direction, so 
that, by the process of double reversal, the effect is the same 
as that of a single current of double the strength traversing 
the magnet in the usual way. 

We now come to that portion of Professor Hughes’ re- 
searches which constitute the important contribution to elec- 
trical science and to telegraph engineering. We have but lit- 
tle doubt that Hughes’ induction balance—-by which term 
we would include all instruments based upon its essential 
principle—will ultimately take its place side by side with 
Wheatstone’s bridge in the history of the electric telegraph, 





for by its means the telegraph engineer will be enabled to 
eradicate from his lines the retarding and cost-entailing ef- 
fects of electrical induction. In Fig. 7, let 
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On the opposite page we give a full description of Pro- 
fessor Hughes’ induction balance—an invention for which 
he claims originality, and for which he is receiving great 
credit in England. It is, however, identical in principle, 
and almost exactly the same in construction and arrange- 
ment as Professor Edison’s apparatus, patented in England 
July 30, 1877, and in the United States April 30, 1878. The 
fact that Prof. Edison perfected his invention, patented it, 
and brought it into use so long before Prof. Hughes brought 
out his alleged invention, is prima facie evidence that he— 
Edison—is the first inventor of the induction balance. 


From Edison's U. 8. Patent Specification, 


In telegraph lines there are very often numerous wires 
running in the same direction upon the poles, and it has 
long been known that currents passing through one or more 
of said wires set up induced currents in the other wires. 
These, ordinarily, are harmless in the Morse and other systems 
of telégraphy; but where a wire for a telephone, acoustic, or 
speaking telegraph, runs parallel to or within the field of the 
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different battery powers and systems of transmission— 
many methods to meet special conditions are necessary. 
Thus in Fig. 2, where the circuits 1 and 2 employ powerful 
batteries and reversals, and many magnets are in ctreuit, the 
induced currents thrown into the telephonic wire are exceed 
ingly powerful; hence a more powerful means of compensa. 
tion is necessary. 

In Fig. 2, g is an iron core, over which there are three or 
more coils—one for each line circuit. The coils 1 and 2 are 
in the ordinary or Morse cireuits Nos. 1 and 2, while coil 8 is 
in the telephonic circuit. The coils are so wound and ar. 
ranged, in relation to the induced currents thrown into the 
telephone wire by the proximity of the other wires, that they 
will act in the iron core, g, to set up a magnetism therein that 
will cause a powerful induced current to pass into coil 8 and 
telephonic line opposite in direction to the induced currents in 
the telephonic line due to the proximity of the other wires, 

In cables containing a number of wires there is not only 
dynamic induction, but static induction. The latter ap- 
pears sooner than the former, and is of exceedingly short dura- 
tion, so that magnetic compensation alone is too sluggish. 
In Fig. 8 is shown a modification of Fig. 1 to meet this con- 





electric influence of another wire, there are false and con- 








ce. 


D, E, and F represent three lines of tele- 
graph, supported on poles and running 
parallel to one another; if a current of 
electricity be transmitted by the line D, 
it will induce in each of the lines E and 
F accurrent in the opposite direction, 
whose relative strength will be deter. 
mined by the distance of its correspond- 
ing wire from the inducing or primary 
wire, D. Now, if at the moment of 
sending a current through the latter, it 
were possible to transmit through each of 
the lines, E and F, a current in the same 
direction as itself of exactly the same 
strength as the currents produced in the 
opposite direction by induction, the two, 
being equal and opposite, would com- 
pletely neutralize one another, and al- 
though, as a matter of fact, the induc- 
tion would be exactly the same, its effects 
would be completely eliminated and de- 
stroyed. 

At the transmitting end each of the lines 
is connected to a small induction coil or 
ring, X, Y, or Z, similar to those figured 
in Fig. 1, and placed one in front of the 
other, so as to exercise an inductive ef- 
fect, the one upon the other. Now, from 
what has been said, it is clear that if the 
coils were all similarly connected to their respective wires 
the effects of induction between one circuit and the other 
would be increased by the addition of the inductive effects 
of the coils being superposed upon and added to the inductive 
effect of the lines; but if at the moment of transmitting a 
current through the primary wire the two ends of its corre- 
sponding coil were reversed, then the inductive effects of the 
line and of its coil would be acting on the lines and coils of 
the other circuits and in opposite directions, and the aggre- 
gate induction would be diminished by the difference be- 
tween the two influences. By making the length of wire 











contained in each coil, however, proportional to the length 
of its corresponding line, and the relative distances between | 
the coils proportional to the mean distances of the lines from 
one another, the inductive effects of the coils are exactly | 
equal to the inductive effects of the lines, and if their direc- | 
tions be in opposite directions as is accomplished by the re- 
versal of the coils, then the problem is solved and all effects 
of induction are eradicated. 
For the purposes of practically demonstrating the system 
of compensation, Professor Hughes constructed the appara- 
tus shown to the right of the general perspective view. The | 
five rings of insulated iron wire attached to the board 
represent three lines of telegraph running parallel. The 
two coils of each of the outside pair are joined so as to 
form one circuit, consisting of one black ring and one white | 
one, each pair representing one line of a certain length, and | 
between them is a single coil representing an intermediate 
telegraph line of a shorter length; this difference of length 
was adopted by Professor Hughes in his experimental model 
in order to represent a somewhat complicated case, and to 
show that no matter what the relative lengths and distances 
apart of telegraph lines, their mutual induction may be 
compensated by suitably constructed and adjusted compen- 
sating coils. The compensation portion of the apparatus 
consists of three rings whose distances apart can be ad- 
justed by sliding in or out thecylinder to which each of the 
outer coils is attached. On the left front corner of the board 
is the commutator, consisting of six stiff elastic wires, which 
can be sprung against twelve brass nails, and the connections 
are so arranged that the battery circuit may be sent through 
any one of the lines, with or without the balance in the cir- 
cuit, and each line can be made either a primary microphone 
circuit, ora secondary line in connection with a telephone, 
by simply placing the commutator wires against their pro- 
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EDISON'S INDUCTION BALANCE. 


tusing sounds at the receiving instrument that greatly inter- | 
fere with hearing the message sent upon such acoustic lines, | 


The object of the invention is to compensate, neutralize, 
and destroy the extraneous or induced currents from con- 


dition, which it does to a considerable extent, but not en. 
tirely. The induction coils, 1 and 2, are 
included in derived circuits from the line 
circuits, 1 and 2, that pass to the condens- 
ers, c? and c*, and to the earth. To obtain 
perfect compensation, both the state and 
dynamical induced currents must be set 
up in the compensations so they will circu- 
late in the telephonic wire in a direction 
opposite to those induced by proximity of 
the wires; and to obtain these conditions 
both magnets and condensers are necessa- 
ry—the former to set up dynamical induc- 
tion currents, and the latter statical cur- 
rents, If current No. 1 is opened there 
first appears a short wave of current 
due to static induction, then an interval, 
and then the dynamical inducted current 
appears, which gradually dies away to 
nothing, hence a compensation which will 
eradicate the dynamical current will leave 
that due to static induction free to circu- 
late, and this cannot be eradicated by an 
induced current froma magnet, because 
time is required to charge and discharge 
the cores and the consequent production 
of the induced current. 

Upon short circuits a coil with two or 
more wires, wound side by side upona 
wooden bobbin is used, as shown in Fig. 
4. One wire is placed in the telephonic 
circuit, while the others are placed in the circuitc to be com- 
pensated for, and so connected therewith that the currents 
thrown into the telephonic coil are equal but opposite to 
those due to induction resulting from the wires running 


‘ 


tiguous circuits, so that the messages will not be in any | parallel. 


manner interfered with by false currents. The invention | 
consists, in the combination with the telephonic circuit, of 
an induction coil, connected with the contiguous circuits in 
such a manner that a reactionary induction is established in 
the telephonic line of a power corresponding and similar to 
the primary inductive action, but opposed to th? same, so as 
to neutralize the action of the same. 


By employing large wire, and a large quantity of it, lam 
enabled to obtain nearly perfect compensation, as the coils 
|set up both dynamical and statical currents, no iron cores 
being used to retard the appearance of the currents. 
From Edison’s English Specification. 
When severa: line wires run near each other, the wire 


| used for the acoustic or speaking telegraph is influenced by 


In the engraving, Fig. 1 is a diagram representing one of | induction, and false sounds will be produced. I counteract 


istrength of which 





per contact pins. The microphone and clock, which is the | 
source of sound, and which is shown below, was placed in| 
a distant room, and the direction of the currents through- | 


the forms in which the compensation is effected. The large 
coils, ¢ ¢, are included in the telephonic circuit at each end 
of the line. In the coils are iron cores, surrounded by a 


| this tendency by placing one or more electro-magnets, A 
(Fig. 5), in the circuit of the speaking telegraph, and one or 
more electro-magnets, B, in the circuit of the adjacent wires, 


primary coil, the ends of which may or may not be connect- | 


ed together, according to the compensation desired. 

The iron core extends outside of the coils some distance. 
The circuits, No. 1 and No. 2, running in close proximity to 
the telephone wires, induce a momentary current in it 
every time the circuits are opened or closed, the 
is proportionate to the proximity 
of the wires to each other and the number of miles that 
they run side by side. These induced currents are in one 
direction in closing the circuit, and the opposite «‘irection on 
opening the circuit. To neutralize the induced current from, 


| say, No. 1 cireuit, electro-magnets, ¢ ¢’, are placed at each 


terminal in the circuit of circuit No. 1. 

These magnets are then adjusted to approach the iron 
cores, k #’, until the induced current thrown into the coils, 
ec and ¢’, and telephone line by the action of the magnets, ¢ 


Fig. 5. 
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and bringing the opposite cores of B, at such a distance from 


and ¢’, is equal, but opposite to, the induced current from the | the cores of A, that a certain magnetic action will be set 


circuit No. 1 thrown into the telephonic wire by running 
parallel to it. Thus a perfect compensation is attained. 

If the two lines run parallel for long distances the two ends 
of the primary coil on ¢ and ¢’ are connected together, and 
thus retard the magnetism and demagnetization of the cores, 
k i’, and consequently lengthen the induced currents thrown 
into ¢ and ¢’ by the action of ¢ and ¢. 

Having thus compensated for circuit No. 1, the compensa- 
tion for circuit No. 2 is exactly similar. If the latter circuit 
does not affect the telephone circuit as strongly as No. 1, the 
electro-magnets, f and f, are placed a greater distance from 
k and &’; the latter may be elongated, and compensation at- 
tained from many circuits by employing separate magnets in 
each circuit which affects the telephonic circuit. 

Owing to the great diversity in the character of the induced 











out the whole apparatus was under perfect control by currents thrown into telephonic wires from wires in close 
“neans of the commutator to which we have referred. | proximity—due to different lengths and the employment of 


up in A by induction in the opposite direction to the induc- 
tion éurrents from the adjacent line or lines." 

By adjusting the distance between these magnets when 
the speaking telegraph is not in use, until there is no sound 
at the diaphragm from the induction currents, then these 
currents will be neutralized, whether strong or weak. 

Les Mondes calls attention to the success with which M 
Ravel, a merchant of Montagnac, near Riez, is cultivating 
the truffle. He is in a position at present to furnish thou- 
sands of these fungi, of excellent quality, at about 5c. 
each. He suggests that vines destroyed by phylioxera be 
replaced by truffle yielding oaks where the soil is calcareous 
or argillo-calcareous; this would be a means of recovering 
from the loss sustained. The products would be quickly 
realized, for M. Ravel has oaks six, seven, and eight years 
planted, which already yield truffles. 
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ng position, while the snow weighed them down, and the| Mr. Young, the originator of this device, is an old railroad 
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A NEW PEDOMETER. i | . 
Walking, especially in the open air, is acknowledged to | rain freezing upon them as it fell fastened them in that shape | man and an experienced traveler, and having ose neces- 
ts advantages 


be the most economical, the most enjoyable, and in many | with unyielding bonds of ice; and so they remained until 
respects, the most healthful form of physical exercise. It is | old Sol mercifully set them free. 
an exercise, too, which is growing more and more in popular —P+ 0S 

favor, and as the season for summer rambling approaches, NOVEL BAGGAGE FASTENER AND SHAWL CARRIER, ' 
when many will be seeking health and amusement in rural| [pn the old times a valise, shawl, package, or parcel de- 
excursions, the advantage of a simple means for recording posited in a car seat sufficed to secure it if left by the trav- 
distances walked need not be insisted on. 

To a great extent the value of walking as an exercise de- 
pends upon the proper adjustment of the amount of walking 
to the walker’s physical capacity, that there may be no over- 
doing nor any deficiency through fear of overdoing. On 
the other hand the satisfaction attending the knowledge of 
just how far one has walked in a day’s excursion, always 
adds a relish to the performance. Accordingly not a few of 
those who, for pleasure, or in the pursuit of health, have 
cultivated this most delightful of recreative exercises, have 
so felt the need of a simple pedometer that quite a demand 
has arisen ‘or such an instrument. 

The pedometer made abroad for surveyors’ use has failed 
to meet the wants of walkers generally. It was expensive, 
and, besides, could not be adjusted to suit the varying step 
of men, women, and children. The instrument illustrated 
in the accompanying engravings meets these wants fully and 
cheaply. 

The American pedometer is shown in Fig. 1; the working 
parts, which are few and simple, may be seen in Figs. 2 and 
8. The recording apparatus is impelled by the oscillations 
of the weight, A, which is nearly counterbalanced by an ad- 
justable bow spring. The arm that supports the weight car- 
ries pallets that engage the ratchet wheel, B, at every oscil- 
lation of the weight. The small pinion connected with the 
ratchet wheel engages a pair of differential wheels on the 
back of the dial, C, one of which is secured to the dial, while 
the other is placed on a hollow stud, carrying an index hand 
in front of the dial, as shown in Fig. 1. 

The wheel that carries the index hand has one less tooth 
than the other, 30 that,when the dial has been turned through | YOUNG@’S BAGGAGE FASTENER AND SHAWL CARRIER. 


one revolution, the wheel that carries the index hand will 
eler fora moment. It was then only a matter of ordinary 











courtesy to regard this custom, but in this fast age the trav- | 


eler not only risks losing his seat, but his baggage also, if he 
chances to step out of the car or lose sight of it fora min- 
ute. This is especially the case at meal times while travel- 
ing by rail, or in waiting for trains, or in making transfers 
in the course of travel, either by rail or steamboat. 

To obviate this risk of loss of baggage and the annoyance 
of carrying or watching it, Mr. Geo. M. Young, of El Paso, 
im, has devised and patented the fastener shown in the ac- 
companying engraving. This invention, although very sim- 
ple and inexpensive, must prove of great value to travelers. 
| It consists of a chain carrying a loose link, and having upon 
one end a large ring, and upon the cther a padlock. The 
lock and the ring at the ends of the chain are of such size as 
to retain the loose link, as will be seen by reference to 
| Fig. 1. 

In employing this device as a shaw] carrier a loop is made 
in one end of the chain to receive the shawl or other 
article, by passing the portion of the chain near the end 
| through the end ring; the loose ring and lock form another 
loop, and the portion intervening between these loops serves 
as a convenient handle. The device as thus arranged is 
shown in Fig. 2. 

When used as a baggage fastener either end of the chain 
? may be passed through the handles of the valises, baskets, 
have gained a distance equivalent to one tooth, recording one | or whatever it is desired to secure, and then passing them 
revolution of the dial. 











THE AMERICAN PEDOMETER. 





| around a car seat arm, chair round, or other object, when the 

The instrument may be readily adjusted to any length of | lock is engaged with either or both of the rings, as shown in 
step, from 17 to 35 inches, the varying scale on the dial be-| Fig. 3. 
ing constructed to admit of this 
adjustment. " 

This pedometer is the inven- eo 
tion of Mr. Benj 8. Church. 
Messrs. Tiffany & Co., of Union 
Square, New York city, are the 
sole agents for its introduction 
and sale. 

th ce 
A Singular Storm. 

The storm of sleet which late- 
ly caused so much havoc in the 
forests of France by overloading 
the trees with ice, was more than 
paralleled by a recent storm in 
Oregon. The Ashland Tidings 
reports that one morning, on 
looking towards the mountains 
south of Ashland, the people 
were surprised to see the pine 
trees al] bending in one direction, 
as though bowed by a terrific 
wind storm, while the morning 
was clear and calm—not a breath 
of air in motion. Upon acloser 
inspection the phenomenon was 
easily accounted for. During 
the night before a heavy wind- 
storm had swept over the moun- 
tains, aecompanied by rain and 
snow, and the steady force of 
the wind held the branches of 
the trees in the bending, crouch- 
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THE DURAND DOUGH KNEADER. 





yy — “= . | 





| sity of a thing of this kind he invented it. 
need not be further stated, as it recommends itself. 





A NEW DOUGH KNEADER. 

The improved dough kneading machine shown in the ac- 
companying illustration is capable of rapidly and thoroughly 
mixing and kneading large quantities of dough. Probably 
few of our readers realize the great advantage in mixing 
dough so thoroughly that every particle of the flour is uti- 
lized. We are informed that actual experiment has proved 
_that where this machine is used there is a considerable saving 
| in flour, besides producing a finer quality of bread, which 

readily commands a better price than the hand-made article. 

The construction of the machine is quite simple, and seems 
well adapted to the purpose. The large annular trough, 
which contains the dough, is supported upon rollers, and ro- 
tated by a bevel pinion on the horizontal driving shaft, the 
latter being driven by a small steam engine, secured to 
the same base that supports the trough. There are in the 
trough two peculiarly shaped kneaders secured to horizontal 
shafts, and a breaker which is supported by an arm and car- 
ried by a vertical shaft. The shafts of the kneaders and 
mixers receive their motion from the driving shaft by an in- 
genious combination of gearing, which is concealed by the 
middle portion of the trough. In this machine the dough is 
rapidly and uniformly mixed by the joint action of the re- 
volving trough and the kneaders and breakers. 

The manufacturer says that the machine does not require 
a skilled mechanic to run it; an ordinary baker can learn to 
run it in an hour. 

Further information may be obtained from Mr. H. C, 
Bosse, Quebec, Ontario, Canada. 

et te 
RECENT AMERICAN PATENTS. 

Mr. Thomas B. Taylor, of Mount Meigs, Ala., has invent- 

ed an improvement in cotton presses, by which slackness of 

the bale band is obviated, and the bale is retained at the 
| smallest size to which it was compressed, and the old ties 
may be removed without cutting. 

An improved looping attachment for sewing machines, 
patented by Mr. Alfred W. Cochran, of Harris, Ala., forms 
a loop in the upper thread above the presser foot, so that 
| when the needle descends in making the last stitch in a 
seam, a knot is formed, which prevents the unraveling or 
loosening of the end stitches. 
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THE AMERICAN PEDOMETER. 


Mr. Francis W. Long, of Philadelphia, Pa., has patented 
a novel bird cage support, which consists of a spring-acted 
drum, on which is wound the cord which supports the cage. 
The spring in the drum is sufficiently powerful to sustain 
the cage, and the cord is clamped 
in any desired position by a pecu- 
liar fastener. 

An improved thill coupling, 
patented by Mr. R. Houghta- 
ing, of Great Valley, N. Y , has 
a rubber pressure block fitted 
into the hinged cover for pre- 
venting rattling and taking up 
wear. The coupling permits of 
readily attaching and detaching 
the thills or pole from carriage. 

An improvement in vehicle 
axle lubricators has been patent- 
ed by Mr. James M. Smith, of 
Sycamore, Il]. It consists of a 
box having grooves and recesses 
filled with packing material for 
retaining the oil, and in an oil 
box of peculiar construction, 
which communicates with the 
packed grooves. 

Messrs. P. J. Clark and Joseph 
Kintz, of West Meriden, Conn., 
have patented an improvement 
in hanging lamps, which consists 
in connecting rubber tips to the 
underside of the weights upon 
the edge that rests upon the 
shade or ring holder, the object 
being to prevent the jar result- 
ing from the contact of the 
weight with the shade ring. 
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The fiying frog is a native of East India and the 
islands of the Sunda Archipelago. Several species of these 
frogs have long been known, but it was not until a 


few years ago that Wallace discovered that the skin 
connecting the toes of this frog serves not only for swim- 
ming, but for flying also. Wallace thought he had disco- 
vered an entirely new species, but 
subsequent researches have proved 
the identity of this frog with the 
so-called paddle frog previously 
known 

As will be seen from the accom- 
panying engraving, the toes of the 
flying frog are very long, and are 
connected by a skin, which is laid in 
numerous folds when the animal is 
at rest, but which, when spread, 
covers a larger area than is taken up 
by the body and limbs of the 
animal. The individual captured 
by Wallace was altogether about 
four inches long. The skin between 
the toes of the hind feet measured 
four and a half square inches, 
whilethe area taken upby the extend- 
ed skins of all four feet exceeded 
twelve square inches. The ends of 
the toes are provided with concave 
disks, the peculiar construction of 
whicb permits the frog to take a 
firm hold of the branches. An- 
other peculiarity of this frog is the 
power to inhale and store in the 
body alarge volumeof air. By this 
means the body is considerably dis- 
tended, and its weight, compared 
with its bulk, reduced. This faculty 
and the large surface offered by 
the membrane between the toes, 
enable the frog to fly short dis- 
tances from branch to branch. In appearance the flying 
frogis extremely beautiful. The back and legs are of a lus- 
trous green color; the belly and toes are yellow; the skin be- 
tween the toes black and decorated by yellow stripes. With 
the exception of the folds in the web of the feet, the surface 
of the entire body is smooth. 

—__—_—_——_—» +0 + 
THE FENNEC, OR SAHARA FOX. 

The fennec is an inhabitant of Africa, being found in 
Nubia and Egypt. It is a very pretty and lively little crea- 
ture, running about with much activity, and anon sitting 
upright and regarding the prospect with marvelous gravity. 
The color of the fennec is a very pale fawn, sometimes 
almost of a creamy whiteness. The tail is bushy, and par- 
takes of the general color of the fur, except at the upper part 
of the base and the extreme tip, which are boldly marked 
with black. 

The full grown animal is quite small, measuring scarcely 
more than a foot, exclusive of the bushy tail, which is about 
8 inches Jong. 

It is said that the fennec, although a carnivorous animal, 








delights to feed upon various fruits, especially preferring the 
date. It is also said that it can climb the trunk of the 
date palm and procure for itself the coveted luxury. 

This creature presents a strangemedle of characteristics 
that have been a stumbling block to systematic zoologists, 
and it has been frequently transferred by them from one por 
tion of the animal kingdom to another. Now, however, it 





THE FLYING FROG. 


is admitted that the fennec belongs to the genus Vulpus, being 
a congener with the various foxes of the Old and New 
Worlds. 

Like veritable foxes, the fennec is accustomed to dwell in 
subterranean abodes, which it scoops in the light sandy soil 
of its native land. Its fur is of considerable value among the 
natives of the locality wherein it is found; it is said to be 
the warmest found in Africa, and is highly prized for that 
quality. 








Utility of Toads, 

In our last issue we published an appeal, all the way from 
India, for the crow, which our farmers a little later will 
strive to annihilate, and, failing in that, will contrive all 
sorts of devices for scaring them from their fields, Now 
comes an appeal from our own land in behalf of the toad. 

A writer in the New York Tribune notices the fact that 
many gardeners already appreci 
ate the valuable services of common 
toads for their insect-destroying 
propensities, and afford them 
protection, while as many more, 
perhaps, are ignorant of their use- 
fulness. To the latter class it 
should be known that toads live al- 
most wholly upon slugs, caterpil- 
lars, beetles, and other insects, mak- 
ing their rounds at night when the 
farmer is asleep—and the birds too 
—and the insects are supposed to be 
having it all their own way. En- 
glish gardeners understand these 
facts so well that toads are pur- 
chased at so much a dozen and 
turned loose, and the best of it is 
the toads generally stay at home, so 
the gardener is not troubled with 
buying his own toads over again 
every few days. 

The toad can be tamed, and will 
even learn to know its master, and 
come when called; the writer has 
not only had such pets himself, but 
could give other instances of toad- 
taming that have come under his 
< ; observation. Toads can be made 
} MON very useful about the house, and 
¥ will do not a little good in destroying 

cockroaches, flies, and other house- 
hold pests. They are sometimes 
known to eat worms, which they 


| grasp by the middle with theirjaws, cramming in the writh- 
| ing ends of the unfortunate articulates by means of their front 


feet. Insects are seized and conveyed to the mouth by 
means of the rapidly darting tongue, which always secures 
the victim as it is about to fly or run away. 
eS Bane 
NATURAL HISTORY NOTES. 
A New Natural Order of Plants. —If not an entirely new or- 
der, at least a very anomalous member of the vegetable king- 


The fennec is a quaint little creature, wearing an ait of | dom, has been discovered by Dr’ Beccari, in New Guinea. 
precocious self-reliance that has quite a ludicrous effect in so | [t is described and figured in the third part of Dr. Beccari’s 
small an animal. The color of its eyes is a beautiful blue; Walesia, At first sight one would take it for an orchid, and 


and the whisker hairs which decorate its face are long and 
thick in their texture and white in color, 


Riippell and “ cerdo” by Illiger. 
———+ +o 
KNOWLEDGE cannot be acquired without pain and applica- 
tion. It is troublesome, and like deep digging for pure wa- 
ters; but, when once you come to the spring, it rises up 
to meet you. 





The fennec is | 
identical with the fox-like animal named “‘zerda” by | 





on a little closer inspection one would be inclined to regard 
it as an orchid with six free stamens. The plant, which has 
been called Corsia ornata (the genus name in honor of the 
Marchese Corsi Salviati), is a brittle, straw-colored, root para- 
site, from 6 to 8 inches high, with a stoloniferous root emit- 
ting long fibers, and bearing scales and buds. The stems are 
somewhat clustered or tufted, and clothed with variable 
scales increasing in size upward, the upper ones sheathing at 
the base, and aboutan inch long. Eachstem is unbranched, 





FENNEC.—( Vulpes Zaarensis.) 
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and terminates in a solitary flower about 14¢ inch in diame- duces the regular sound of a flute. On this account the| enter the cage, and tie the unsecured paws of the tiger. 


ter when fully expanded. The perianth is superior, and con- 
sists of six divisions, a-large upper cordate one, which is 
erect and flat, like the standard of some Papilionacee, and 
five narrow strap-shaped ones directed downward. Stamens 
six, in two series; filaments distinct, but very short and thick; 
anthers tvo-celled, relatively large; pollen pulverulent; ovary 
inferior, one-celled, with three intruding parietal placentas; 
style short, clavate, terminating in a three-lobed stigma. 
With regard to the position of this singular plant in the natu- 
ral system, Dr. Beccari says it is undoubtedly near the or- 
chids, and further adds that it might constitute the type of a 
new family between the Purmanniacee and Hypoxida, to be 
called the Corsiacew. The habitat of the plant is in Mount 
Morait, on the north coast of New Guinea, at an elevation of 
1,200 to 1,300 feet. 

Respiration of “ Amia.”—The Améa calva is a fresh water 
fish, abundant in the Mississippi river and the great lakes. It 
attains a length of about two feet. Prof. Burt G. Wilder, of 
Cornell University, has published in the Proceedings of the 
American Association for the Advancement of Science, an 
account of a series of experiments which seem to show con- 
clusively that Améa not only exhales, but also inhales air, 
and that this respiration is carried on by means of its swim- 
bladder. This is so much subdivided that Cuvier and others 
compared it to the lung of some reptiles. Experiments 
seemed to show that the aerial respiration was more active 
when the water in which the fish lay was imperfectly aerated. 
The average of 23 measurements of the amount exhaled was 
13 c. centimeters. The exhaled air contained 3 per cent of 
carbonic acid; and, when the fish was fasting, it contained 
at least 1 per cent. The fish displays great powers of endu- 
rance of privation of water. On one occasion a specimen 
was kept out of water for 65 minutes without any apparent 
discomfort or injury. During most of the time the gill covers 
tightly closed, but there were regular movements of the jaw, 
hyoid apparatus, and sides of the mouth. 

Does the Opossum “ Play’ Possum ?”—We often hear of this 
mammal “ playing ’possum,” as it is called; in other words, 
feigning death when captured. Does this really occur? Does 
the opossum deliberately make an effort to deceive its captors 
by assuming such a position, 4nd suppressing its breathing 
to such an extent as to appear dead? In an articie on this 
subject in the Science News, Dr. C. C. Abbott answers these 
questions in the negative. Aftera number of experiments 
made on this animal he draws the conclusion that the curled 
up position usually assumed by the opossum when it is sup- 
posed to be feigning death is that which the animal always 
assumes when sleeping, and that it is the one best calculated 
to prevent injury from blows, as the head and breast are 
thus protected. He says that the opossum is superlatively 
lazy and positively timid, and not intelligent when com- 
pated with the raccoon, otter, muskrat, or marmot, and he 
believes that the supposed habit of feigning death when cap- 
tured by man is to be attributed to fear, and by no means to 
cunning. 

Coorongite.—Great interest was excited in South Australia 
about ten years ago by the discovery of a curious carbonifer- 
ous substance resembling caoutchouc found on the surface of 
the soil, and serious attempts were made to utilize it. The 
origin of the substance (which was known by the name of 
“ coorongite ”) was very uncertain, although it was supposed 
to be derived from subterraneous deposits which oozed 
through fissures in the ground; but the sinking of deep wells 
in the ground led to the discovery that this theory was wrong. 
Large quantities were sent to England for experiment, but 
the supply proved very uncertain, and it was found that 
though useful chemicals might be derived from it, it would 
not properly amalgamate with the India rubber, so that it was 
useless to the manufacturers of India rubber goods. From 
an examination of specimens sent to the well known crypto- 
gamic botanist, the Rev. M. J. Berkeley, the latter was in- 
clined to believe that the substance was a vegetable produc- 
tion; and this view was held also by Mr. G. Francis, of the 
Adelaide Institute, who considered it a lichen from the fact 
that it was granular in structure and covered over with cups 
containing spores. During the fall of 1878 a fresh deposit 
was found, and’a liberal supply baving again been sent to 
Dr. Berkeley he now pronounces it to be not a vegetable, but 
a substance of as yet problematical nature, and states that 
nothing is likely to solve *he difficulty but examination of it 


" in the moment of deposit. The commercial value of the arti- 


cle being doubtful, the question new becomes one of purely 
scientific interest. 

A Gigantic Earth Worm.—The government of Victoria has 
recently issued the first decade (containing ten colored plates) 
oi a “ Prodromus” of the zoology of the colony. One of the 
most interesting of the invertebrate animals figured in the 
work is the gigantic earth worm, named Megascolides Austra- 
lis by Prof. McCoy, which inhabits the rich soil of the 
Brandy Creek district of Victoria, and attains the surprising 
length of from 5 to 6 feet. 

The ‘Whistling Tree.”—In Nubia there are groves of 
acacias extending over 100 miles square. The most conspicu- 
ous species, says Dr. Schweinfarth, is the Acacia fistula. Its 
Arabic name is “ soffar,” meaning flute or pipe. From the 
larve of insects which have worked their way to the inside, 
their ivory white sheots are often distorted in form and 
swollen out at their base into 2 globular bladder-like gall, 
about one inch in diameter. After the insect has emerged 
from a circular hole, this thorn-like shoot becomes a sort of 
musical instrument, upon which the wind as it plays pro- 


natives of the Soudan name it the ‘‘ whistling tree.” 

The Puff-balls of the United States.—In a monograph of 
these fungi read before the Albany Institute in February, by 
Mr. Charles H. Peck, the author states that these well known 
vegetable productions are useful because they are edible. 
None of the species are considered dangerous or even hurt- 
ful, yet some are so small and so scarce that they are not of 
much value for food. The larger ones are generally better 
flavored than the smaller and more common ones. They 
should be used as food in the immature condition only, 
while the flesh is as yet of a pure white color. Puff-balls as 
‘an article of food have the advantage over mushrooms that 
they are not often infested by insects or their larve, and there 
is scarcely any possibility of mistaking any deleterious spe- 
cies for them. There are several genera of puff-balls, the 
most extensive one being that of Iycoperdon. It is this genus 
that is the subject of Mr. Peck’s paper. The whole number 
of species of this genus thus far known to grow in the United 
States, according to the article, is 28; and of these the edible 
qualities of six of the larger species were personally tested. 
|He recommends as good eating the “giant” puff-ball (Z. 
‘giganteum), the ‘‘ cup-shaped” (Z. eyathiforme), the “long 
stemmed ” (Z. saccatum), and “ Wright's” (£. Wrightit); but 
finds the two common onés—the “‘ studded” (Z. gemmatum) 
‘and the ‘ pear-shaped” (ZL. pyriforme)—of an unpleasant 
‘flavor. The largest specimen of New York puff-pall that 

Mr. Peck has seen was one contributed to the State cabinet 
by Mr. Warne, and which was 15 inches in diameter in its 
dried state, and which was of course considerably larger 
when fresh. 

men lt 
Operation of Trimming a Tiger’s Toes. 

The Philadelphia Hvening Bulletin gives the following 
graphic account of the operation of securing a tiger and 
trimming his toe nails, as performed at the Zoological Gar- 
den a few days ago. It seems the Royal Bengal Tiger had 
been suffering for a long time from in-growing claws, which 
had become so painful that it was with difficulty he was 
able to walk about his cage. It seems also that ‘‘ Jim,” for 
that is the animal’s name, had become somewhat celebrated 
for his intractability, and from his distinguishing himself 
a short time after his advent at the Garden—1876—by inflict- 
ing injuries on his mate, from which she shortly afterward 
died. The female was confined in a cage next to ‘‘ Jim,” 
and one day stuck her tail through the bars into the com- 
partment of her lord and master. That individual, being in 
a particularly ugly mood, seized her tail and held on. She, 
in order to free herself, put her hind legs against the bars 
and pulled. Her leg slipped between the bars, and “Jim” 
relinquished his hold upon her tail and caught her leg; which 
he literally crunched between his teeth. The injured ani- 
mal died soon after the occurrence. 

Not long ago, while Mr. Forepaugh, who performed the 
operation, was visiting the garden, he noticed the tiger’s 
condition, and said at once that the claws should be cut. 
Speaking from a life-long experience, he said that if the 
claws were allowed to remain much longer, death from lock- 
jaw would be the result. Superintendent Brown accord- 
ingly made arrangements for the lion tamer to undertake the 
job. 

The undertaking was no trifling one, for a tiger is so pow- 
erful and active an animal that there was serious danger of 
|his breaking his neck in his struggles. The operator was 
also in danger from the teeth and paws of the tiger. Upon 
the rail in front of the cage were arranged five stout manila 
ropes, each provided with a slip knot and a safety string. A 
safety string is a stout cord attached to the knotted loop in 
the rope, and when pulled it acts so as to release or open the 
knot. It is used so that the rope can be thrown at once 
from an animal in case “anything goes wrong,” to use Mr. 
Forepaugh’s words. One of the ropes was a % inch rope, 
which was used to secure the animal’s head. The others 
were 1¢ inch ropes, and were used to fasten the paws. 

TYING THE TIGER. 

The spectators were decidedly nervous when Mr. Fore- 
paugh drew off his coat and the keepers arranged themselves 
in front of the cage. But not so with the man upon whom 
all the danger and responsibility rested. He was calm, cool, 
and deliberate, and his steel-gray piercing eyes took in every 
movement of his animal. 

The tiger, meanwhile, was lying with its head close to the 
bars at the front of the cage, and when Mr. Forepaugh 
gently touched him with a pole he got up and hobbled 
around, looking in mild surprise at the array of keepers. 
The lion tamer coaxed him over near the bars, and placing 
the loop of the large rope on a pole, tried to pass it over his 
neck. The tiger did not at first understand this maneuver 
and avoided it. He was soon cornered, however, and the 
loop thrown over his neck and pulled tight. To his intense 
surprise and rage, he was drawn close to the bars. He then 
lay down and quietly awaited developments. The loop of 
one of the smaller lines was next laid in front of his front 
right paw. Mr. Forepangh then, with a small iron scraper, 
pushed one rope under the paw, when the assistants drew 
the loop tight, and pulled the paw also close to the bar. 
“ Jim,” by this time, was fully awake to the situation, and 
he showed his rage by deep roaring and frantic struggles to 
free himself. The cool and collected Mr. Forepaugh paid 
no attention to these demonstrations of the tiger’s disappro- 
bation of the proceedings, but secured the other paw in the 
same way. The animal was now fronting the spectators, 
and, in order to secure the hind legs, Mr. Forepaugh had to 




















When both of the rear legs were caught in the noose, ‘‘ Jim ” 
sprang up in order to attempt to get loose, when the assist- 
ants, by drawing on the ropes, threw him on his “ broad- 
side” and drew his four paws close to the cage bars in 
front. 

THE CUTTING. 

When the paws were secured close to the bars, the rope 
around the neck was removed, and a man was stationed near 
the head with a stout stick of oak, with instructions to put 
it in the tiger’s mouth every time he raised himself and at- 
tempted to bite his fastenings. 

The rear right foot, the worst of the four, was next drawn 
through between the bars, and the cutting part of the opera- 
tion commenced. Mr. Forepaugh used a pair of wire nip- 
pers, sharpened to a fine edge, and seizing the paw, he 
pressed out each claw and cut the end off. In this paw each 
claw had grown into the ball of the foot. After cutting off 
one of the claws, Mr. Forepaugh called for a penknife, and 
dexterously drew from the wound another claw which had 
grown in and which had been shed. When the claws on 
this foot had been cut, burnt alum was rubbed into the 
wound and balsam of fir was then poured in. The former 
was to remove the corruption and the latter to heal the 
wound. This same operation was repeated with the other 
hind paw, and Mr. Forepaugh then proceeded to attend to 
the front feet. This operation was rather more dangerous, 
as the lion tamer was forced to place his hands within reach 
of the tiger’s formidable teeth. Each time, however, that 
he started up, the stick was presented to him to chew upon, 
and when all was over, the end of the oaken stick was found 
to have been splintered by the animal’s teeth. When all the 
claws had been clipped, and the alum and balsam rubbed 
into the wounds, the attendants, at a word from Mr. Fore- 
paugh, pulled on the safety ropes, and the tiger sprang to his 
feet and was free. 

The relief was immediate, judging from the manner in 
which the great beast walked about his cage. Mr. Fore- 
paugh said that the paws would probably heal in a few days, 
if proud flesh did not appear. In that case ‘‘ Jim” would 
have to be again secured, and more alum, or perhaps caustic, 
rubbed into the wounds, The whole operation was per- 
formed inside of twenty minutes, and had the cage been 
smaller and the bars further apart it would have taken even 
less time. 

The cut claws will grow again in time, and will, in all 
probability, grow in again, and will have to be clipped; but 
after they are clipped once more, it is believed they will not 
grow in again. Mr. Forepaugh said that they should be 
cut as soon as they grow out and exhibit.a tendency to4urn 
inward. He also said that all graminivorous animals should 
have their hoofs pared once a year, as it makes them stand 
better. Neglecting this injures all such animals. 

ern ee 
Capture of a Devil Fish. 

One of the fishermen employed by Larco in drawing his - 
nets this morning found, entangled in its meshes, a veritable 
devil fish of large size. The ugly thing was so entangled, 
and held on with such tenacity, that it was with great diffi- 
culty, and only after tearing the net badly, that it was re- 
leased and got into the boat. It was brought to the wharf, 
where a number of persons visited and inspected the mon- 
ster. The body is an elongated oval about 15 inches wide 
and 4 feet long from the head to the end of the spear-shaped 
tail. The mouth, or rather beak, is exactly like the mandi- 
bles of a hawk, and is placed underneath the body. The 
long arms or feelers, of which there are eight, radiate from 
around this beak, and the largest of them are upward of 7 
feet in length, making 11 feet from the end of the two long- 
est tentacles to the tip of the tail. The other arms are from 
4 to 5 feet long. The underside of these feelers, for about 
two feet from the tip, are armed with rows of sharp-pointed 
hooks, increasing in size as they approach the end, where 
they terminate in veritable talons. The body is of a reddish- 
gray color on top and a pale salmon pink underneath. The 
underside is covered with small suckers possessing consider- . 
able power. Even after the creature had been on the dock 
for some time, and was nearly dead, a finger placed to the 
mouth of one of these suckers was seized upon and only re- 
leased by a strong pull. While lying on the dock the fish 
exuded about two gallons of the dark fluid with which it is 
supplied, and which it uses to discolor the water, either to 
conceal itself, or to render helpless its prey. This fluid is 
of a most offensive odor and is of a dark yellow color. The 
monster, which was captured just inside of the line of kelp, 
would be an unpleasant thing to come across in the water, 
and after seeing him one can thoroughly appreciate the 
scene in the cavern, so graphically described by Victor Hugo 
in ‘*The Toilers of the Sea.” The fish was cut up and 
taken out by the fishermen to their crab nets as bait, but the , 
beak and some of the larger talons were secured by Mr. 
Reece. Small fish of this description have been found in 
the channel at different times, measuring from 6 to 8 inches, 
but nothing approaching this one in size has ever been cap- 
tured in this vicinity. —Santa Barbara (Cal.) Press, March 22. 

cee 
Pinto’s Journey Across Africa, 

Pinto, the Portuguese explorer, reports that, notwithstand- 
ing the grievous hardships and difficulties, he succeeded in 
saving all his papers, embracing twenty geographical charts, 
many topographical maps, three volumes of notes, meteoro- 
logical studies, drawings, and a diary of the complete explo- 
ration of the Upper Zambesi with its seventy-two cataracts 























APRIL 19, 1879.] 





Architeets® Trials and Tribulations. 

A writer in the American Architect relates the common 
experience and trials of architects with their customers as 
follows: 

What architect has not had clients who came to him with 
a painfully elaborated impossible sketch, saying, ‘‘ Now, this 
is about my idea ofahouse. I wish you would make mea de- 
sign that would embody it in a practical form.” The architect 
takes such a sketch and remodels it, endeavoring to satisfy 
all the requirements, and making of it, in the end, a crea- 
tion entirely his own, which he presents to his client, who 
exclaims almost invariably, “Why, how simple! any one 
could have done that!” and makes up his mind that archi- 
tecture is a very easy business. Or, again, an architect in- 
quires about some work that excites his interest or admira- 
tion, as having architectural merit, and is answered, ‘‘ Well, 
Mr. So-and-so was our architect, but we really did not need 
him; my wife was the real designer, and the good points of 


it is not pleasant to have one’s thunder 





Scientific American. 


ity that the evils of heredity are more positive in this class 
than from alcoholics. If these facts are well founded, the 
recourse to beer as a substitute for alcohol, merely increases 
the danger and fatality following. 

In bitters we have a drink which can never become general ; 
but its chief danger will be in strengthening the disordered 
cravings, which later will develop a positive disease. Public 
sentiment and legislation should comprehend that all forms 
of alcohol are more or less dangerous when used steadily; 
and all persons who use them in this way should come under 
sanitary and legislative control.—Quarterly Journal of Ine- 
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SILVER WATER BOTTLE. 
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cities are beer drinkers. It is asserted by competent author- | them there would be no more risk than is incurred with the 


seamen’s waterproof jackets; the small spare supply would be 
harmless calico sheets, not to be waterproofed until required. 

The recipe used by Mr. Berthon to render the canvas of" 
his collapsing boats airproof and waterproof, and believed to 
be similar to that used in the British dockyards for hammock 
cloths, is as follows: To 6 oz. of hard yellow soap add 114 
pint of water, and when boiling, add 5 Ib. of ground spruce 
ocher, 4¢ Ib. patent driers, and 5 Ib. of boiled linseed oil . 

For waterproofing sheets, the ocher should be omitted, as 
it adds tothe weight, lessens the flexibility, and is un- 
necessary 
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Japanese Bronzes, 
Mr. Consul Flowers, in a report on the commerce of 
Hiogo and Osaka, Japan, lately issued by the Foreign Office, 
thus speaks of the manufacture of Japanese bronzes: ‘‘ The 
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bottle of rare beauty, engraved by native Indian designers, 
who follow with great strictness the canon of art which has 


moulds, which of course vary according to the shape of the 
vase or bow! it is desired to make, are made 
of wood, sometimes covered with straw. On 





stolen in such a manner, and the unfor- 
tunate architect who has twisted and turned 
his plans and put one tracing over an- 
other, in trying to reconcile the ideas of his 
client’s wife with themselves, with each oth- 
er, and with his design, is tempted to vow 
that in future he will reject, on principle, all 
ideas brought forward by his client’s wife or 
any of his female relatives; or—a more dread- 
ful vengeance still—that he will let madam 
design the house herself. It is the only re- 
dress he can hope for, as, when such a version 
of his services is given, itis more generally 
believed than would seem possible, in view of 
its improbability, and he has few opportuni- 
ties to justify himself. 

But there are other instances where archi- 
tects are subjected to more serious wrongs 
and annoyances, and which are seemingly as 
difficult of redress. An architect is invited, 
for instance, together with a number of other 
architects, to submit designs for some large 
building; the architect whose design proves 
the most acceptable to the owner or client is 
to be appointed architect of the building, and 
to carry out his design; the other competitors 
are to be paid a fixed sum, avowedly based, 
under the most liberal arrangements usually 
made, upon the amount of time and labor re- 
quired to produce the drawings. In due time 
the designs are submitted to the owner, or his 
representatives, one of them is selected, and 
its author appointed architect, the other de- 
signs being returned to their authors, with 
the stipulated compensation. So far our ar- 
chitect, whom we will suppose to be one of 
the unsuccessful competitors, has nothing to 
complain of, unless, indeed, he has reason to 
believe that other considerations than the 
competence of the competitors and the merits 
of their design were allowed to influence the 
choice of the owner, a contingency which we 


the house are all her ideas.” Of course 














this a coating of clay is placed; over this 
comes a layer of wax, which is moulded into 
the design required. Another thick coating 
of clay is then added, and the inner wooden 
mould being taken out the orifice at each end 
is closed. Two holes are then made at one 
end connecting with the layer of wax, so as 
to enable the wax, when melted, to run out, 
and through these the molten bronze enters, 
filling the interstices occupied by the wax. 
The subsequent process of casting is of the 
rudest kind. The earthen mould is placed in 
a small clay oven hollowed out in the floor of 
the workshop, the size of which depends upon 
that of the casting. The oven is then filled 
with charcoal and closed, with the exception 
of a circular opening at the top, on which a 
chimney, a foot or so high, is built of wet 
clay. The oven is connected underground 
with a wooden bellows, protected from the 
sparks and heat from the furnace by a small 
earthen or stone wall a foot high, and which 
is worked by hands and feet. The first 
operation is to melt the wax, which runs out, 
leaving the impression of the design stamped 
firmly in the surrounding layer of clay. This 
done, the mould is taken out and allowed to 
cool. Itis then put a second time into the 
furnace as before, and the molten bronze is 
then poured into the mould through the holes 
by which the wax escaped. After the bronze 
has filled the mould the chimney is knocked 
off, the oven supplied with fresh charcoal laid 
evenly around the mould, and a lid being put 
op the oven, furnished with small perforated 
holes, the bellows are set to work again for an 
hour or more, according to the size of the 
casting taken. This operation generally occu- 
piesa day. When the casting is taken out of 
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the oven, the earth outside and inside is 
scraped off, and reveals the vase or bow! in a 
rough state. It is then put into the hands of 


rude workmen, boys being mostly employed 





will not consider here. The building goes on, 
and our architect returns to his own.affairs, 
but discovers, during or after the erection of 





in this part of the work, by whom it is po- 
lished and scraped with a knife until it pre- 
sents a smooth surface, It then passes on to 








the building, that certain essential features, 
which at the time of the competition only ap- 
peared in his drawings, have been embodied 
in the new building. Now, what position 
can he take in the matter? Has he a right to feel that he 
has been defrauded, and if so, who has defrauded him, and 
what redress can he obtain? 
_—_—_—_— +0 Oo 
Beer Drinking in the United States. 

For some years past a decided inclination has been apparent 
all over the country to give up the use of whisky and other 
strong alcohols, using as a substitute, beer and bitters and 
other compounds. This is evidently founded on the idea 
that beer is not harmful and contains a large amount of 
nutriment ; also that bitters may have some medicinal quality, 
which will neutralize the alcohol it conceals, etc. These 
theories are without confirmation in the observations of 
physicians and chemists where either has been used for any 
length of time. The constant use of beer is found to produce 
a species of degeneration of all the organism, profound and 
deceptive. Fatty deposits, diminished circulation, conditions 
of congestion, and perversion of functional activities, local 
inflammations of both the liver and kidneys, are constantly 
present. Intellectually, a stupor amounting almost to para- 
- lysis arrests the reason, precipitating all the higher faculties 

into a mere animalism; sensual, selfish, sluggish, varied only 
with paroxysms of anger, that are senseless and »rutal; in 
appearance the beer-drinker may be the picture of health, 
but in reality he is most incapable of resisting disease. A 
slight injury, severe cold, or shock to the body or mind, will 


commonly provoke acute disease, ending fatally. Compared factorily test the above proportions; paint soon cracks, 
with inebriates, who use different forms of alcohol, he is | and ceases to be impervious to water. The addition to the 


more incurable, and more generally diseased. The constant 
use of beer every day gives the system no time for recupera- 
tion, but steadily lowers the vital forces, it is our observation 
that beer-irinking in this country produces the very lowest 


forms of inebriety, closely allied to criminal insanity. The | sheets (prepared with boiled oil, etc.) for use in ships, as only 
most dangerous class of tramps and ruffians in our large | those that are in the hammocks would be coated, and with 
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obtained for centuries; only too often misapplied by our 
own workmen in their endeavors to improve upon foreign 
styles of art, without understanding their principles. 
oe te 
The Coliseum Drained. 

The stagnant water which has been suffered for years to 
accumulate and breed fevers and frogs in the Coliseum at 
Rome, has been drained off at last. An ancient sewer, ex- 
tending from the meta sudans to the Tiber, was discovered, 
and was connected with a drain from the Coliseum. The 
water was admitted into this ancient sewer on the 3d of 
March, and the flood which filled the basement story of the 
famous amphitheater of Flavius was gradually drawn off. 
In cleansing the sewer there were found a quantity of an- 
cient lamps with gladiatorial ornamentation, human skulls, 
and bones of animals. Much of the old Roman road in the 
Foro Romano is now exposed to view, and the ruins of the 
shops of the goldsmiths and siiversmiths are visible. 

90 
Waterproofing of Cotton and Linen Fabrics. 

The recipe for “‘ waterproofing” stout calico, used by the 
Chinese, and which is perfectly efficient, alike in the hottest 
and coldest climates, is believed to be composed of boiled 
oil, one quart, soft soap, one ounce, and beeswax, one ounce; 
the whole boiled until reduced to three quarters of its 
previous quantity; but experiments are required to satis- 





boiled oil preparation of some ingredient which would pre- 
vent all risk of spontaneous combustion, when bales of oiled 


goods are sent abroad, would be advantageous; but no ob- 
jection on this account applies to the supply of waterproof 


the carver, who fills in the details of the 
designs. When his work is done tlie vase or 
bow] is dipped into a boiling solution of vine- 
gar, sedge, and sulphate of copper, in order to give it the 
proper color. A few finishing touches in the way of polish 
are added, and the article is finished and ready for sale.” 
ee 
Simultaneous Inventions. 

We have repeatedly alluded to the singular fact, from our 
own observation, of persons residing in remote places from 
each other making the same invention about the same time. 
The New England Journal of Hducation mentions a new 
case of the simultaneous appearance of the same invention 
as follows: 

“The application of the methods of ordinary writing to 
telegraphic communications has been a matter of long study 
and experiment, but hitherto without success. We were 
shown on Saturday, March 22, at our office, a simple contri- 
vance, invented by Professor Dolbear, of Tufts College, So- 
merville, Mass., by means of which the handwriting of the 
operator may be transmitted with the record of the message 
to the office to which it is sent. Singularly enough, on Feb- 
ruary 26, 1879, Mr. E. A. Cowper, of London, exhibited in 
operation, before the Society of Telegraph Engineers, in 
that city, a writing telegraph, constructed on the same prin- 
ciple as that of Professor Dolbear; and from the drawings in 
the Screntiric AmerRIcAN of March 29, one would suppose 
the instruments identical. The achievement is a valuable 
one, and both parties are worthy of highest credit as inven- 
tors,” 
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Dr. James Freeman CLARKE recently delivered a dis- 
course on the Chinese question, in which he very quaintly 
and truly said that in America, if a man ig black we enslave ~ 
him; if he is red we steal his lands and massacre his wife and 
children, and if he is yellow we won't let him come here at 
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Isinglass from Seaweeds, 

A very interesting product, called ‘‘ kanten,” er vegetable 
isinglass—a species of gelose derived from either of the sea- 
weeds Gelidium corneum or Plocariu lichenoides—is made in 
China and Japan, and exported to Europe in fiat and moulded 
tablets and in bundles of strips. It is known in Cochin 


eric an. 


Srientific 


_of temperature takes place in its mass, so that the oxidation 


proceeds without the continuation of external heat. The 
other principal sulphides are those of copper, lead, zinc, and 


usually roasted to render them reducible in the furnace, the | 
necessary heat being always obtained by the combustion of | 
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which small holes were worn, that no ore might oe wasted. 
It is such close and careful attention to the interests of their 
customers as this that is giving these works an enviable re- 


‘antimony. Sulphureted ores of copper, lead, and zinc are putation among mine owners; for, as near as I could under- 
stand it, the smelting furnace stands in the same relation to 


the miner that the grist mill does to the farmer, and is con- 


China as ‘ hai thao,” and is used in France in several indus- coal or similar organic material. This roasting process ex- ducted on much the same basis. As the ore is received after 


tries, especially in the preparation of gold beater’s skin, and | 
for rendering tissues impermeable. Itis soluble in boiling | 
water only, of which it takes up about 500 times its weight. | 
It is manufactured as follows: 

The seaweed, called by the native name of “‘ tengusa,” is 
carefully washed and afterward boiled, so as to forma gluish | 
decoction, which is strained off and put into square boxes. | 
When coo! it forms a stiff jelly, which can easily be divided | 
into squares a foot in length. The manner in which the | 
surplus water is removed is very ingenious. The jelly prisms 
are exposed in the open air during a cold night and allowed 
to freeze. During the day the sun melts the water, which 
runs off, leaving behind what one might term the skeleton of 
white horny substance, which is extremely light and easily 
dissolved in hot water; when cooled, it again forms a stiff , 
jelly. This article can be applied to many purposes—for 
culinary uses, for making bonbons and jellies, for clari- | 
fying liquids, as a substitute for animal isinglass, for making 
moulds used by the plaster of Paris workers, for hardening 
the same materials—in short, as a substitute for all kinds of 
gelatines, over which it has the advantage of producing a 
firmer jelly. Another seaweed much used for industrial pur- 
poses is the “‘fu,” resembling carrageen or Irish moss, and 
applied to similar uses, such, for instance, as the sizing of 
the warp of silk goods. Recently the manufacture of an isin- 
glass of this kind has sprung up in France, being made from 
the seaweeds found on the coast of that country. In its crude 
state it is a yellowish gelatine, but after repeated experiments | 


been successfully corverted into what bids fair to prove the 
best sizing for cotton cloth known, and will probably entirely 
supersede the Asiatic product. Macerated in water for 
twelve hours, boiled for fifteen minutes, and stirred till it be- 
comes cold, the article gives a clear solution, which, as it does 
not again become a jelly, can be laid in its cold state upon 
any textile fabric and be left to dry. One invaluable prop- 


under the auspices of the Industrial Society of Rouen it has | 


| molten sulphide. 


‘tends over a considerable space of time, and the sulphur and 
metals frequently burn. to waste, because the utilization of 
the heat resulting from the burning of such fuel has not 
hitherto been considered of much importance. From data 
obtained by calculating the comparative temperatures pro- 
duced by the oxidation of the principal sulphides, Mr. Hol- | 
loway was led to believe that during this oxidation suffi- 
cient heat was produced to render the smelting of the sul- 
phides a self-supporting operation. Instead, therefore, of 
allowing the roasting of the pyrites to proceed in the usual 
slow manner, in which all the heat developed is lost, he pro- 
poses, after starting the oxidizing process by means of ex- 
traneous heat, to force a rapid current of air through:the 
By this means, he claims that the whole 
of the oxygen of the air is abstracted while passing through, 


_and that the elevated temperature obtained by the quickened 
oxidation accomplishes in. a few minutes what, in the case 


of copper pyrites, takes many months to do. 

In several preliminary experiments, in which large quan- 
tities of pyrites were treated in a Bessemer converter, it was 
found that the pyrites could be melted by the heat evolved 
by its oxidation, and that the heat developed was sufficient 
to render the operation continuous. Full details of each ex- 
periment are submitted in Mr. Holloway’s lengthy paper 
read before the Society of Arts; and the results of the ex- 


periments themselves, which were witnessed by many of the. 


most prominent chemists of England and France, seem to 
promise an approaching revolution in the methods hereto- 


| fore employed in certain smelting operations. 
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Silver Reduction in Colorado. 


Mr. J. K. Hallowell gives in the Kansas City Review the | 


following interesting account of the silver reduction works | ders are much less massive than in the Fraser gun, and ap- 


'at Pueblo, Colorado: 


The town (5,500 population) is garnished with a well-built 


erty it possesses is that of defying at common temperatures | court house and school houses, and is furnished with water- 
damp ar) mildew; and is, therefore, being applied to give a works—the Holly system—while the fine brick residences on 
luster not only to French prints and muslins, but also to| the surrounding mesa add materially to its substantial ap- 
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woolens and silks. 

In China the first quality of the seaweed isinglass is used 
in a number of industries, especially in stiffening light | 
and transparent gauzes, and the fine silk which is used for | 
making fans, screens, hangings, ete. It is on these stuffs, so | 
well stiffened, that the artists produce such beautiful designs 
in colors, incomparable for their freshness and brilliancy. A 
second quality of the article, of darker tint, is used by the 
makers of paper umbreilas and parasols and paper lanterns, 
to smear the fine stretchers of bamboo on which they are 
formed. When thoroughly dried these articles of such ex- 
tensive use acquire an impermeability of long duration. 
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The Utilization of Suiphides as Fuel in Metallurgy. 

A new application of a process of rapid oxidation, by 
means of which sulphides are used as fuel, and which prom- 
ises apparently to become of considerable importance in me- 
tallurgical operations on a large scale, has recently been 
brought to the attention of the Society of Arts by Mr. John 
Holloway. 

The new process is based on the following data: The 
combinations which go to make up the solid crust of the 
earth consist, as is well known, of compounds of the ele- 
mentary bodies with oxygen, and compounds of the ele- 
mentary bodies with sulphur. Thus, for instance, iron com- 
bined with oxygen, forming oxide of iron, occurs in almost 
all rocks and forms vast deposits in many parts of the world. 
The same metal, mineralized by sulphur in sulphide of iron, 
known as iron pyrites, is one of the most widely distributed 
and abundant of natural minerals. Copper, lead, and zinc 
are likewise found as oxides and sulphides, and it is,from 
these natural combinations that is extracted the whole of 
these metals, artificially produced. It is in one or the other 
of these two forms that the more common metals occur in 
nature. 

In the present processes for extracting metals from their 
ores the requisite heat is always obtained by the burning of 
coal, coke, or other form of carbon. Mr. Holloway re- 
minds us, however, that the sulphides can be made to burn 
in the air, aud thus are truly combustible substances, while 
the oxides, on the contrary, are bodies that have already been 
“burnt.” The metallic sulphides are consequently natural 
combustible minerals; in fact the largest deposits of coal ex- 
isting in various parts of the world are, perhaps, more than 
rivaled as sources of latent heat by these natural sulphides, 
abundant in every country and occurring in almost every 
vein in the earth’s crust. It was the author’s object to prove 
that these minerals can be utilized as sources of heat in cer- 
tain metallurgical operations. On account of the frequency 


of its occurrence, and the extent of its deposits, pyrites rank 
as the most important of the metallic sulphides. The prin- 
cipal constituent in this minerai in bisulphide of iron, with 
which are frequently associated sulphides of copper and ar- 
senic; silver and gold, too, being often present in larger or 


| pearance. The place of most interest to me was the silver 
reduction works of Messrs. Mather & Geist, situated quite 
near the railroad cut. The chimney of the works is built on 
| top of a hill, and the building containing the furnaces near 
‘the bottom; a long flue running up the hillside connects the 


two, and the distance is such that most of the vaporized pre- 


cious metal is deposited and saved within it, while other- 
wise it would be lost. There are three furnaces, capable of 
reducing seventy-five tons of ore per twenty-four hours, each 
furnace running from eight to ten weeks before choking up; 
this is owing to the suitable character of the flues used and 
the care taken in keeping up an even temperature. Each 
furnace is square in shape, with two openings for running 
off the slag, and two more smaller through which the metal 
is continually emerging into a small pot built into the brick- 
work, and from there ladled into iron moulds containing 
about 150 Ibs. each, and shaped very much like bars of pig 
iron. In this condition it is called base bullion, and is ready 
for shipment East, where it can be still further reduced 
more economically... The slag is drawn off into large iron 
pots mounted on wheels, and when cool enough is wheeled 
into the yard, dumped, and broken up, quite a large button 
of metal settling at the bottom, which is saved to go again 
through the furnaces. The coke comes from Trinidad, Col., 
the iron ore flux from Garland, while the limestone used is 
obtained about four miles up the river, where it is loaded 
direct on the cars from the quarry, the Narrow Gauge road 
having a switch track to the works, as does also the Atchi- 
son, Topeka, and Santa Fé Railroad, standard gauge, mak- 
ing railroad communication with the whole country. I was 
somewhat surprised to learn that Caiion City coals would not 
coke, while those from the north contain too much sulphur 
to be as good for smelting purposes as the coke obtained 
from Trinidad. The ores used are shipped from Rosita, Col., 
and Leadville, consisting of argentiferous galena from the 
‘Ben Franklin” mines, some carbonates from the ‘‘ Bas- 
sick ” of the first place, and all carbonates from the latter. 





The Rosita ores are hauled to the works in wagons; the 


weighing, an average assay is made; a deduction of ten per 
cent made for loss, or difference between assay returns and 
actual working product. A charge of $30 per ton is made 
for reducing, and the balance paid the shipper at once, the 


| price being based on the price of silver per ounce on that 


day. 








A New Great Gun, 

The British War Office has been invited by Herr Krupp to 
send representatives to be present at the trials of a new steel 
gun of extraordinary size, to take place at Meppen, in West- 
phalia. The invitation has been accepted by the War Office, 
which will be represented by two officers deputed for that 
purpose. The gun to be experimented with on this occasion 
is the largest specimen of steel ordnance yet made. It weighs 
72 tons, with a caliber of 40 centimeters, or 1534 inches. The 
length of the gun is 82 feet 8 inches, and that of the bore 28 
feet 6 inches. The English 80 ton gun has a caliber of 16 
inches, a total length of 27 feet, and a bore 24 feet long. The 
superior length of bore in the Krupp gun is thus apparent, 
being 2134 calibers, as against 18 calibers in the English gun. 
The material of which the Krupp gun is composed is steel 
throughout. - The core of the gun consists of a tube running 
its entire length, as in the Woolwich gun, but open at the 
rear, the loading being at the breech instead of the muzzle. 
The tube of this large weapon being of such great length 
it has been made in two portions, the joint being secured in 
a peculiar manner. 

We may observe that a sectional drawing of a Krupp gun 
is not to be obtained; that the exact mode of building up is 
not discoverable, except by cutting the gun to pieces. Over 
the tube are four ‘‘ jackets,” or cylinders, of various lengths, 
supplemented by a ring over the breech portion. The cylin- 


proximate more to the pattern of the Armstrong ordnance. 
The gun is chambered—that is to say, the powder chamber 
has a greater diameter than the bore. The form given to the 
powder prisms, and the adjustment of the cartridge in the 
bore, allow altogether an amount of space which gives 40 per 
cent of air to the powder actually composing the charge. 
The gun is rifled on the polygroove system, with a uniform 
twist, and the shot is rotated by means of a copper ring let 
into its circumference near the base. This ring, by filling 
the grooves of the rifling, also acts as a gas check, and seals 
the bore from the moment it is rammed into its place, with- 
out waiting for any “‘setting up” by the pressure of the 
powder gas onigniting the charge. The closing of the breech 
is effected by means of a sliding wedge, which passes across 
the bore, and is there fixed. Theconstruction of this wedge 
is highly ingenious and simple, one feature being that of ren- 
dering it impossible to fire the gun until the breech is effectu- 
ally closed. The wedge is rounded at the back into the form 
of the letter D, so as to prevent the splitting of the gun by 
sharp angles. This modification of the wedge bas made the 
Krupp guns much more secure than they were some years 
ago, when the wedge was made square at the rear. 

The charge for this monster gun is to be 385 pounds of 
prismatic powder, the projectile being a chilled iron shell of 
1,660 pounds, with a bursting charge of 22 pounds of powder. 
It is estimated that the velocity of the projectile as it leaves 
the muzzle of the gun will be 500 meters, or 1,640 feet per 
second, corresponding to an energy of very nearly 31,000 
foot tons. Calculations have been made for certain distances 
—namely, at 547 yardsa velocity of 1,565 feet, at 1,094 yards 
a velocity of 1,502 feet, at 1,641 yardsa velocity of 1,448 feet, 
at 2,187 yards a velocity of 1,391 feet, and at 2,734 yards a 
velocity of 1,345 feet per second. This last range, it will be 
seen, is equal to 2,500 meters, the other distances given being 
respectively 500 meters, 1,000, 1,500, and 2,000. 

The Meppen shooting ground is admirably adapted for the 
trial of this great gun, there being an available range of 
17,000 meters, or nearly 11 miles, with a breadth of 4,000 
meters. It is not likely that the gun will be fired at any 
great angle of elevation, or even this noble range would be 
insufficient. It is estimated, rather as a matter of curiosity 
than otherwise, that if the gun were fired with its axis raised 
to an angle 43° with the horizon, it would send its projectile 


Leadville ores are hauled to Alamosa, Cafion City, and Colo- | to a distance of 15 miles. Great accuracy is also claimed for 


rado Springs, and from there shipped by rail. 


Of the Lead- | this weapon, as for all the Krupp breech loading guns. At 


ville carbonate—well, I have seen many clay banks that | the forthcoming trials targets will be placed at such a distance 


looked as rich, although there is a perceptible difference in 
the specific gravity; in color they resemble the clay banks of 


‘that the gun will have to be directed by other means than 


the visibility of the object to be hit. As may be supposed, 








Kansas City, while the “ Bassick” ore was a light yellow the cost of this great steel gun will considerably exceed that 
and much richer in “pay.” The ores are shipped in sacks of the Fraser gun of 80 tons. The largest steel guns previ- 
weighing from 70 to 150 Ibs. Some is received in bulk from. ously made are Krupp’s two 56 ton breech loaders, one of 
Leadville at present, the quantity taken out being greater, ‘which is at Constantinople and the other at Cronstadt. 

than can be properly packed; to this there must be some +o 


waste in the long haul by wagons, and where, of course, a| Dr. Draper thinks that stupid people may as well stop 
saving will be effected in time. 


eating quantities of fish for the purpose of repairing the de- 
It is a real pleasure to visit works conducted as these are. | ficiencies of nature, for it won’t make them intellectual. 








In 


Although many men are employed, there is no confusion or brief, fish doesn’t contain an excess of phosphorus, and when 
noise. Each man appears to understand his duty and does dead fish 
it. The proprietors give personal supervision to everything, 

and as I watched the men carrying sacks of ore into the As the stars at night, 

building, previous to weighing, I heard the manager cau- | it positively isn’t owing to the presence of phosphorus, but 


Shine as bright 





smaller quantities, 
When iron pyrites are roasted in the open air, an increase 


tioning the men to be careful in handling some sacks in | to the oxidation of carbon. 
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TO INVENTORS. 

An experience of more than thirty years, and the pre- 
paratton of not less than one Lundred thousand applica- 
tions for patents at home and abroad, enable us to un- 
derstand the laws and practice on both continents, and 


everywhere. In addition to our facilities for preparing 
drawings and specifications quickly, the applicant can 
rest assured that his case will be filed in the Patent Of- 
fice without delay. Every application, in which the fees 
have been paid. is sent complete—including the model— 
to the Patent Office the same day the papers are signed 
at our office. or received by mail, so there ts no delay in 
filing the case, a complaint we often hear from other 
sources. Another advantage to the inventor in securing 
his patent through the Scientific American Patent 
Agency. it insures a special notice of the invention in 
the SCIKNTIFIC AMERICAN, which publication often 
opens negotiations for the sale of the patent or manu- 
facture of the article. A synopsis of the patent laws 
in foreign countries may be found on another page, 
and persons contemplating the securing of patents 
abroad are invited to write to this office for prices, 
which have been r a with the times, 


a 





ed in accor 
and our perfected facilities for conducting the business. 
Address MUNN & CO.. office SCIENTIFIC AMERICAN. 


~ Business and Personal, 


The Charge for Insertion under this head is One Dollar 
a line for each insertion ; about eight words toa line. 
Advertsements must be received at publication afice 
as early as Thursday morning to appear in next issue, 








Gomg Abroad.—Any family intending to visit Europe 
this summer, and desiring the services of a competent 
and experienced courier, can hear of an honest and 
obliging man, who speaks most of the Continental lan- 
guages. to accompany them, by addressing the editor of 
this paper, P. O. Box 773, New York. 

Steam Tug Machinery. Engines, Boilers, Sugar Ma- 
chinery Atlantic Steam Engine Works, Brooklyn. N.Y. | 

The reason why Downer’s Anti-Incrustation Steam 
Boiler Liquid ts so successful, lies in the fact that it is a 
scientific preparation. {It meets all cases. When pro- 
perly used it cannot fail. Is not injurious to tron. Office 
1? Peck Slip. New York. 

Jarvis Patent Boiler Setting, same principle as the 
Siemens process for making steel; burns screen- 
ings and all kinds of waste fuel, without blower. 
A. F. Upton, Agent, 48 Congress St., Boston, Mass. 

The new fragrant Vanity Fair Cigarettes. New com- 
binations of rare Old Perique and Virginia. 

Valves and Hydrants, warranted to give perfect satis- 
faction. Chapman Valve Manuf. Co., Boston, Mass. 

I beg to state that owing to lack of manufacturing 
facilities 1 am unable to fill the numerous orders from 
all sectivns for my Economy Hydraulic Motors, and 
would ask manufacturers and others desirous of pur- 


chasing the right to manufacture in any State or the | 


United States and Canada, to address me for good cash 
bargains. James Talley, Jr., Kansas City, Mo. 

Wanted—Second-hand 1 inch iron pipe. Address, 
with prices, W. B. Creight, Winnsboro, 8. C. 


Steel Castings true to pattern, of superior strength | 


and durability Gearing of all kinds. I!ydraulic cylin- 
ders, crank shafts, cross heads, connecting rods, and 
machinery castings of every description. For price list 
and circular, address Chester Steel Castings Company, 
#7 Library St.. Philadelphia, Pa 

Linen Hose.—Sizes: 144 in., 20c.; 2 in., 25e; 244 in., 
2c. per foot. subject to large discount. For price lists 
of all sizes, also rubber lined hose. address Eureka Fire 
Hose Company, No. 18 Barclay St., New York. 

Best Turkey Emery in kegs, half kegs,fand cans; 
liberal rates by the ton. Greene, Tweed & Co., 18 Park 
Place, New York. 

Steam Boiler.—In cost, efficiency, safety, durability, 
economy, beats everything 50, weight and bulk 8, per 
cent, three years’ actual use; for steam heating cheap 
as furnace. Partner with capital desired. A.D. Brock, | 
178 Devonshire St , Boston, Mass. 

Lehigh Valley Emery Wheel Co., Weissport, Pa., 
have reduced prices of machines 2% per cent. Send for 
their new catalogue and price list. | 

Wanted—A 100 H. P Variable Cut-off Engine. 
dress P O Box 1208, New Haven, Conn. 

Sutton’s Patent Pulley Cover.—If you are losing 
power, get it again by using these covers. Calculate | 
bow much power you are losing and find the gain you 
will make in your work by adopting a positive remedy. | 
Send for a circular. Address Joseph Woodward, pro- 
prietor ard manufacturer, P.O. Box 3419, New York. 

For Punches, Patent Bending Rolls, Radial Drills, and 
Angle lron Shears, Hilles & Jones, Wilmington, Del. 

8 C. Forsaith & Co,, Manchester, N. H., and 213 Cen- 
ter St., New York. Specialties—Bolt Forging Machines, | 
Power Hammers, Combined Hand Fire Engines and 
Hose Carriages. new and second-hand machinery. Send | 
stamp for illustrated catalogues, stating just what you | 
want. | 


Ad- | 
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The Asbestos Roofing is the only reliable substitute | ice cold mixture, 1 part fuming nitric acid (sp. gr. 1°49), | These coils must be wound in opposite directions, Use 
for tin; it costs only one half as much, is fully as durable, and 2 parts strongest sulphuric acid, add slowly by drops | three or four cells of gravity battery. 2, How many of 
and can be easily applied by any one. H. W.Jobns ‘5 parts of pure and concentrated glycerine (sp. gr. 1°25). | the same cells will it take to ran an electric engine pow: 





Manufacturing Company, 8 Maiden Lane, New York, ‘The jiquid should be constantly agitated by blowing a | 
are the sole manufacturers. | uniform current of cold air through it, After standing 


erful enough to run a large sewing machine? A. 40 or 
50. 3. How can I clean a straw hat that became dark’ 


Solid and Opening Die Bolt Cutters, Screw Plates, and 
Taps. The Pratt & Whitney Co., Hartford, Conn. 
Patent Office Reports.—A complete set for sale, Ad- 
dress Room 54, 220 Broadway, New York. 
American Watch Tool Company, Waltham, Mass, 
Lathes for Jewelry Manufacturers. 
Wanted—Situation by a Chemist. Accurate and rapid 
worker. Address “ H..” P. O. Box 733. Bethlehem, Pa. 
A Mechanical Draughtsman desires a situation. Ad- 
dress P. O. Drawer 5, New Haven, Conn. 
The Western and Southern States of a good Patent 
forsale. R. F. BE. Co., Indiana, Pa. 
Shaw’s Noise Quieting Nozzles and Mercury Pressure | 
Gauges. T Shaw, 915 Ridge Ave., Philadelphia, Pa. 
For Solid Wrought Iron Beams, etc., see advertise- 
ment. Address Union Iron Mills, Pittsburgh, Pa., for 
lithograph, ete. 
| H. Prentiss & Company, 14 Dey St., N. Y., Manufs. 
| Taps. Dies, Screw Plates, Reamers. etc. Send for list. 
| Presses. Dies, and Tools for working Sheet Metal, etc. 
Fruit & other can tools. Bliss & Williams, B’klyn, N. Y. 
Nickei Plating.—A white deposit guaranteed by using 
our material. Condit,Hanson & Van Winkle, Newark.N.J. 
Hydraulic Elevators for private honses, hotels, and 
public buildings. Burdon Iron Works, Brooklyn, N. Y. 
The Lathes, Planers, Drills, and other Tools, new and 
second-hand, of the Wood & Light Machine Company, 
Worcester, are being sold out very low by the George 
Place Machinery Agency, 121 Chambers St., New York. 
Hydraulic Presses and Jacks, new and second hand. 


Lathes and Machinery for Polishing and Buffing Metals. | 


E. Lyon & Co., 470 Grand 8t., N. Y. 

Solid Emery Vulcanite Wheels—The Solid Original 
Emery Wheel — other kinds imitations and inferior. 
Caution.—Our name is stamped in full on all our best 
Standard Belting, Packing,and Hose. Buy that only. 
The best isthe cheapest. New York Belting and Pack- 
ing Company, 37 and 38 Park Row. N. Y. 

For Shafts, Pulleys, or Hangers, call and see stock 
kept at 79 Liberty St., N.Y. Wm. Sellers & Co. 
| Portland Cement—Roman & Keene's, for walks, cis- 
terns, foundations, stables, cellars, bridges, reservoirs, 
breweries.etc. Remit 25 cents postage stamps for Practi- 
cal Treatise on Cements. 8. L. Merchant & Co., 5% 
Broadway, New York. - 

Needle Pointed Iron, Brass, and Steel Wire for all 
purposes. W. Crabb, Newark, N. J. 

Galland & Co.'s improved Hydraulic Elevators. Office 
206 Broadway, N.Y., (Evening Post Building, room 22.) 

For Sale Cheap.—Second-hand 8 foot Boring and 
Turning Mill, Lathes, Planers, Drills, Bolt Cutters, ete. 
| Circulars. D. Frisbie & Co., New Haven, Conn. 

Elevators, Freight and Passenger, Shafting, Pulleys, 
| and Hangers. L. 8. Graves & Son, Rochester, N. Y. 

Machine Cut Brass Gear Wheels for Models, etc. (new 
list). Models, experimental work, and machine work 
generally. D. Gilbert & Son, 212 Chester St., Phila., Pa. 

Holly System of Water Supply and Fire Protection for 
Cities and Villages. See advertisement in SCIENTIFIC 
AMERICAN of this week, 

Howard Patent Safety Elevators. Howard Iron Works, 
Buffalo, N. Y. 

Best Power Punching Presses in the world, Highest 
Centennial Award. A.H.Merriman, W. Meride-, Conn. 


for 10 minutes or so the whole contents of the vessel is 
cautiously transferred to a large tub of very cold water 


to which a rotary motion has been imparted. The ni- | 


troglycerine sinks to the bottom asa heavy oily liquid, 
which may be washed by decantation with fresh water, 
Consult Mowbray's “ Trinitroglycerine.” 2. How is the 
ofl of glycerine manufactured and from what? A. Gly- 
cerine ina more or less impure state isa by product 
from the manufacture of candles and soap. It is most 
readily obtained in a pure state by the action of super- 
heated steam or neutral fats. See Wagner's ** Chemical 
Technology,” p. 634. 

(8) F. K. writes: I have a large plate of 
glass that has a scratch on it. Is there any Way to fix it 
so the scratch cannot be seen, that is, to replace the 
quicksilver? A. Clean the bare portion of the glass by 
| rubbing it gently with fine cotton, taking care to remove 

any trace of dust and grease. If this cleaning is not done 
| very carefully, defects will appear around the place re- 
| paired. With the point of a knife cut upon the back of 
another looking glass around a portion of the silvering of 
the required form, but a little larger. Upon it place a 
small drop of mercury; a drop the size of a pin’s head 
will be sufficient for a surface equal to the size of the nail. 
The mercury spreads immediately, penetrates the amal- 
gam to where it was cut off by the knife,and the required 
piece may now be lifted and removed to the place to be 
repaired. This is the most difficult part of the operation, 
Then press lightly the renewed portion with cotton; it 
hardens almost immediately, and the glass presents the 
same appearance as a new one. 
| (4) J. 8. asks: 1. How can I stain white 
| holly wood to a suitable dark brown color for scroll 
sawing? A. Paint over the wood with a solution made 
by boiling 1 part of catechu, cutch, or gambier, with 30 
parts of water and a little soda. This is allowed to dry 
in the air, and then the wood is painted over with an- 
| other solution made of 1 part of bichromate of potash 
| and 80 parts of water. By a little difference in the mode 
| of treatment, and by varying the strength of the solu- 
tions, various shades of color may be given with these 
materials, which will be permanent, and tend to pre- 
serve the wood. After drying, slightly ofl and finish with 
shellac varnish if desired. 2. Will the same materials 
| do forstaining butternut gunstock? Is it best to use 
| varnishor shellac after? A. Yes, if the wood is free 
| from oil. 8. Also please tell how to make a hand 
| mirror, that is,what will I put on the back for reflecting? 
A. See Screntiric Amzenican SurrLement, No. 105. 


(5) D. T. J. asks for the number of pounds 
pressure per square inch from twenty to forty feet head 
of water, A. A column of water one foot in height pro- 
duces a pressure of about 0433 1b. per square inch, 


(6) J. E. 8. asks: Is there a receipt for soft- 
ening cast iron so that it can be drilled? I have used 
quicklimeand it had no effect on sleigh shoe, A. To 
get a good effect from the lime, you must have a large 
quantity, that is, sufficient to prevent the radiation of 
heat from the iron after it is immersed in it. Try heat- 
ing the shoe and leaving it in the fire until the fire dies 
out. 


(7) L. H. D writes: In the preface to “‘ The 
Pioneers,” Appletons’ edition, page xiii., occars the 


Wheels and Pinions, heavy and light, remarkably following: “It is worthy of remark that one of 
strong and durable. Especially suited for sugar mills the most ingenious machines known in European art 
and similar work. Pittsburgh Steel Casting Company, is derived from the keen ingenuity which is exercised 
Pittsburgh, Pa. in this remote region.” What machine did Mr. Cooper 

Deoxidized Bronze. Patent for machine and engine | allude to?—[Perhaps some of our readers may be able to 
journals. Philadelphia Smelting Co., Phila., Pa. | answer Mr, D.’s question.) 

H.W. Johns’ Asbestos Liquid Paints contain no water, | (8) J. D. H. asks: What 

> a ee : are the propor- 

Th Paints 
ee in the tions of the ingredients of a bichromate battery? A. For 
information concerning batteries see ScrENTIFIC AMERI- 

Wm. Sellers & Co., Phila., have introduced a new can SUPPLEMENTS, Nos. 157, 158 and 150. 


| Injector, worked by a single motion of a lever. 
Pulverizing Mills for all hard substances and grinding) () C. W. H. asks: What is best to use 














purposes. Walker Bros. & Co., 234 & Wood St., Phila.,Pa. for whitening belts worn by the militia? Something 

that will not rub off. A, If not enameled, rnb them 

thoroughly with chalk reduced to impalpable powder 

° and a trace of sperm oil. 

WET ILS i (10) N. A. C. asks how to clean nickel- 

plated brass or iron which has become coated with 

burned grease and dirt, without injuring the nickel sur- 

HINTS TO CORRESPONDENTS, face. A. Boil in strong solution of potash or soda, 

No attention will be paid to communications unless Tinse in water, and rub first with moistened and then 
accompanied with the full name and address of the With dry rouge or chalk. , 

writer. | (11) J. W. W. asks: 1. What degree of 

Names and addresses of correspondents will not be centigrade is water at its greatest density? A. 4°. 2. 

given to inqnirers. How is the degree of centigrade converted into Fahr.? 


A. See Screntiric American Surrpiement, No. 141. 


Belcher & Bagnall, 95 Murray St., N.Y., have the most We renew our request that correspondents, in referring 
economical Steam Engines, Boilers, Pumps. in market ; | to former answers or articles, will be kind enough to 3 what would the degree of 4° centigrade be if con- 


also improved wood and iron working machinery. 
17 and 20 in, Gibed Rest Screw Lathes. Geo. 8. Lin- 
coln & Co., Hartford, Conn. 
New Pamphiet of * Burnham’s Standard Turbine 
Wheel ” sent free by N. F. Burnham, York, Pa. 
5-16 Plug Taps, 30 cts. York & 8., Cleveland, O. 
Vertical Burr Mill. C. K. Bullock, Phila., Pa, 
Diamond Tools. J. Dickinson, 64 Nassau St., N. Y. 
Gaume’s Electric Engine. 171 Pearl St., B’klyn, N.Y. 
Sheet Metal Presses, Ferracute Co., Bridgeton, N. J. 
Excelsior Steel Tube Cleaner,Schuylkill Falls, Phila., Pa. 
Tube Cleaners, 50 cts. per in. York & 8., Cleveland, O, 
Mundy’s Pat.Friction Hoist. Eng.,of any power. double 


and single. Said by all to be the best. J. 8. Mundy, New- 
ark, N. J. 


For Sale.—7 foot bed Putnam Planer, $350. A. A. 
Pool & Co.. Newark, N. J. 
Bevins & Co.’s Hydraulic Elevator.. Great power, 


| name the date of the paper and the page, or the number | verted into Fahr.? A. 89°2°. 
of the question, | 
| Correspondents whose inquiries do not appear after (12) A. B. C. asks: What is the best method 
a reasonable time should repeat them. of cleaning and polishing old copper coins which have 
Persons desiring special information which is purely become badly coated with dirt andoxide? A, Boil them 
of @ personal character, and not of general interest, im @ strong aqueous solution of caustic soda, rinse in 
| should remit from $1 to $5, according to the subject, | Soft water, and dip bright in nitric acid, and quickly 
| a8 we cannot be expected to spend time and labor to | Tinse again. Polish with a little putty powder, rouge or 
obtain such information without remuneration, tripoli, 

Any numbers of the ScrENTIFIC 4 #ERICAN SUPPLE. | (18) O. L. writes: 1. I have made two 
MENT referred toin these columns may be had at this | ciectro-magnets which, when connected with the battery, 
Office. Price 10 cents each. “are very strong, but retain the magnetism for several 
| days after being disconnected. Please let me know 

(1) W. asks: 1. How large or what sized cause and remedy. A. If the armature of a mag- 
spool, silk insulated copper wire No. 35, must one have net is left in contact with its poles during and after 
| to obtain the best results in making a pair of bell tele- | the rupture of the electric current, the magnetism 
phones? A. The spool should be about 5 inch long and | will be retained. If the cores of the magnets are not of 
114 inch diameter. 2. Is it absolutely necessary for the | the softest iron, they will retain more or less mag- 
spool to fit close up to the magnet, or must the wire be | netism. 2. Is “ bichromate battery,” described in Sup- 
wound directly on the bar? A. The spool should fit the | pLEmwent No. 159, suitable for telegraphing purposes? A, 
If yon refer to-the Grenet, it is not sufficiently con- 








A. Hang it in a barrel or box filled with the acid fumes 
of burning sulphur. 

(15) E. N. 8. asks how to put on the wa. 
tered or mottled appearance to brass articles. A. The 
brass is first polished to the required degree, and if it 
isa fine surface, the mottled appearance is imparted by 
rubbing over it with a gyratory motion a Scotch gray 
stone moistened with water. Ifthe work is not very 
fine, a piece of fine emery paper may be used jn the same 
way. If it is coarse, a dead smooth file may be used, 
Another method is to secure emery cloth or paper to 
the end of asmall round stick, placing the stick in the 
universa: chuck of a lathe, holding the work against it 
with a light pressure,and moving it along while the 
lathe revolves 

(16) F. A. 8. asks: 1. Does the strength of 
a bar magnet increase in proportion to its size? A. No 
2. Does the strength of a telephone depend more upon 
the strength of the magnet or size of the induction 
coil? A. It has been determined that the strength of a 
telephone magnet may be varied between very wide 
limits without materially affecting the loudness of 
the tones, If an induction coil is used, it should 
have about the same resistance as the telephone 
bobbin. 8. What sized magnet and induction coil are 
used upon the latest improved telephones? A. A triple 
bar magnet with a round wrought iron pole extension 
seems to answer well. The induction coil may have in 
its secondary wire 200 or more ohms resistance. 4. Is 
there an advantage in rounding the end of a bar mag 
net? A. Yes. 

(17) H. H. J. asks: 1, Would a steel fiue, 
14 inch thick, or an iron one, yy inch thick, 20 inches in 
diameter, and 7 feet long, be safe without stays of any 
kind? A. Five sixteenths inch thick would do for ordi- 
nary purposes, if but 7 feetiong. 2, Would you prefera 
boiler like that in the steamship Columbus, for porta- 
ble use, to locomotive type? A. No. 3, In Screnrirto 
Amentcan, February, 1, 1879, in an article headed “ A 
Hint for an Invention,” you say the construction of the 
fire box of the locomotive boiler “is an arrangement 
necessitated by the requirements of science, and not in- 
dicated by rules of utility or good construction.” Will 
you please give the scientific reasons for this construc- 
tion? I have long supposed there must be some cause 
not apparent for this style of boiler. A. From the de- 
sign of the machine as a whole, the parts attached to 
and depending upon each other. 

(18) N. M.—Professor W. R. Brooks, in 
Rural New Yorker, gives the following simple but 
very effective smoking arrangement for all kinds of 
meats, especially hams, shoulders, and bacon. The 
smoking is effected in a very thorough manner and In a 
short time. The writer had for this morning’s break- 
fast some ham which was smoked in a contrivance 
precisely similar to this, in six hours. The ar 
rangement can be made by any one withoat the least 
trouble, and it is sure to “ work” every time, The 
| sketch almost explains itself, The device consists of 
the barrel, A, of any suitable size. An ordinary flour or 
apple barrel will smoke four or five moderate sized hams 
or shoulders. Both heads are removed and a movable 
cover provided for the top. This may be of boards, or 
an old oil cloth or tight blanket will anewer, A short 
trench is dug, in which is laid a length of old stove pipe, 
B. A larger excavation, C, is then made, in which a paa 


| 


| 


| 


| 
| 
| 
| 





by a tightly fitting plank, D. One end of the stove pipe 
communicates with this excavation; over the other end 
the barrel is placed, the earth banked up around the 
bottom of the barrel and over the stovepipe, to keep 
all tight, as plainly shown in the cut, The meat may be 
suspended from a stick laid across the top of the barrwl, 
and then al! covered tight with aa oi] cloth or blanket, 
On placing a pan of smoking cobs or chips in the place 
provided, the smoke passes through the stovepipe into 
the barrel, filling it with a dense, cool smoke, Should 
the support of the hams, etc., break, the latter cannot be 
hurt by coming in contact with the fire or ashes, ag 
sometimes happens in the regular smoke house, 


(19) W. H. asks: Will you please tell me 
the composition of the mixture with which mani- 
fold paper is prepared, and what keeps the black from 
rubbing off on the hands? A. Melt together one part of 
beeswax and 6 or 7 parts of good Jard, and add to the 
fused mixture sufficient lampblack. Rub this mixture 
into the paper placed on a heated iron plate. Then pass 
between heavily weighted rollers to remove excess, 


(20) R. F. B. asks for the method of pre- 
paring what is known as“ bottled light.’ It is used by 
the watchmen in Paris to give light in places where ex- 
plosives arestored. A. Agitate a few fragments, about 
the size of peas, of clean phosphorus, with about 3 fluid 
drachms of pure olive oil, hot enough to melt it. Then 
close the flask, which should not be more than one-fifth 
full, with a glass stopper. When required for use agitate 
and remove the stopper for a minute, 


(21) “Subscriber” asks: Is there an elec- 





simplicity safety economy durability. 94 Liberty St.N.y, ar, and it should be very thin. so that the wire may be 


A Cupola works best with forced blast from a Baker ** ®€F 88 possible to the magnet. 3. Will common an- 
Blower. Wilbraham Bros., 2,818 Frankford Ave., Phila. ®¢#¢d iron, such as is used for self-binding harvesters, 


stant. 


tric light that would be suitable for lighting a mine; If 


(14) F. 8. asks (1) how to construct an | so what would be the cost? The mine is about 200 feet 


Blake's Belt Studs. The most durable fastening for 
rubber and leather pelts. Greene, Tweed &Co..N Y | 
Lehigh Valley Emery Wheel Co., Weissport, Pa., 
manufacture standard wheels of best Turkey Emery or 
Amerivan Corundum Send fo: prices. 


do for a line for working telephones from one half to 
three miles? A It is not large enough. Use No. 12, 
No. 10 is still better, 

(2) F. P. H. asks (1) how to make nitrogly- 
cerine in quantities of, say,50 lbs. A. To 33 parts of an 





of about 4 Ib. sustaining power, and how deep and 600 feet Jong. Want to light the bottom when 
many cells of gravity batteries it will take to run it? the men are at work. A. There are several electric 
A. Take a \ inch bar of soft iron, 8 inches long, bend | lights that would answer your purpose. Consult ourad- 
it into U form, with the arms about 2inches apart. Wind | vertising columns, or insert in the Screnriric AmER- 
on each limb of the U8 or 10 layers of No. 18 wire. | can an advertisement for proposals to light your mine, 
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(22) Chemist asks if there is known any 
chemical or combination of chemicals which, if applied 
to the hair of the head, will turn it gray, without prodac- 
ing any injerious consequences, A, We know of 
nothing that we can recommend for this purpose. 


(23) 8S. W. C. writes: In your paper for 
February 1, 1879, page 75, No, 14 of “ Notes and Queries,” 
you state that a strong aqueous eolution of tannic acid 
will restore faded writing on parchment, Woald that 
work on paper? A, Yes. 


(24) W. M. asks what is the best varnish or 
paint for iron tanks, to protect them from rust. Would 
like to get something, that will not seale off. Would 
paraffine applied to the iron hot, stick well and stand 
for a long period? A. Coat the dry tank with genuine 
asphaltam. varuish, and when this has nearly dried, 
with melted paraffine. Let the varnish harden thor- 
onghly before filling the tank. 

(25) L. M. ©. asks how to make a gold 
bath for plating, so that he will get a dark gold deposit, 
and how many Bunsen’s elements are required, A. See 
“ Electre gilding,” p. 2540, Scmewriric American Sup- 
PLEMENT, No. 160. 

(26) J. B. asks what chemicals are used in 
fire extinguishers. A. Usually a strong aqueous solution 
of carbonate or bicarbonate of soda and strong sul- 
phuric acid. 

(27) W. H. G. 8. writes: I have a large 
quantity of smal] malleable iron castings: I wish to cop- 
per them. How shall [doit? A. See Sorenrrric Ameri- 
CAN, Vol. 49, p. 75 (23). 

(28) J. P. asks: 1. Is there any way of 
making artificial stone without kiln drying; is there any 
treatise on the manufacture? A. Yes; consult patents 
22,202, 82.731, 105,132, 100,944, 100,945, 101,253, 118,477, 
119,394, 150,179, 157,511, and 155,176. See Maj. Gen. Q. 
A. Gillmore’s “ Practical Treatise on Coignet Beton and 
other Artificial] Stones." 2, Have the postal depart- 
ment found a satisfactory canceler ? A, We believe 
not. 


(29) ©. H. asks: What was the first steam- 
ship to cross the Atlantic? Was it the Savannah of 
New York in 1819 or a vessel from Liverpool in 1817? 
A. Savannah, 1819. 


(30) F. H. B. asks how to make a glossy 
blue japan for tin. I tried white varnish added to blue 
dissolved in linseed oil and spirits turpentine, but the 
color wae dingy and the mixture muddy. A. Grind 
bright Prussian blue or smalt with pale shellac or mastic 
varnish. 


(81) H. L. asks: What wire gauge is re- 
ferred to in giving the size of wire used on the dynamo- 
electric machine described in Screntruric AMERICAN 
Surrieuent, No. 161? A. American, 

(82) J. A. 8. writes: 1. Give size and ma- 
tirial (metals, etc.) of the Righi telephone (dimensions 
of each part). A. The construction of the Righi tele- 
phone is described on p, 186 of current volume of the 
Screntirvo American. The dimensions given in the 
engraving are correct. The diaphragm may be of 
wood or metal, ora membrane may be used. The spring 
may be of brass or steel, 2. Where are the connections 
made? A. One wire is connected with the spring, the 
other with the :netal attached to the diaphragm. 

(33) J. W. W. asks (1) how lead pipe is 
made, A. By forcing semi-melted lead by hydraulic 
pressare, through a die, in which, concentric with its 
walle, is supported a core. The process is analogous to 
that of tile making. 2. How isiron gas pipe made? A. 
By passing strips of iron heated to a welding heat be- 
sween rolls having semicircular grooves, The pipe is 
formed and welded over a mandrel as it passes between 
the rolls. 


(34) R. E. H. asks: Does the Gatling gun 
send all its shots to thesame pvuint, or do they scatter? 
A. It may operate either way. The gunner, by giv- 
ing it a lateral motion, may scatter the bullets to almost 
any extent. 


(35) J. H. F. asks by what process he can 
extract nicotine from tobacco, A. Tobacco leaves are 
digested for 2% hours, and repeatedly, with water con- 
taining eulphuric acid, pressed, and the liquid evaporated 
half down. Itis then distilled with caustic potassa, 
and the nicotine exhausted from the distillate by ether. 
The ether is removed from the ethereal solution by 
evaporating, finally elevating the temperature to 140°C 
(=284° Pah.). The nicotine, which is stili impure, of a 
drown color, is distilled slowly at 180° C (=856° Fah.) 
in a current of dry hydrogen over quicklime. Some va- 
rieties of tobacco yield as auch as 7 per cent of nicotine, 
Havana only 2 percent. Nicotine turns brown and is 
partially decomposed in contact with air. 


(36) F. H. N. writes: You told in a late 
paper how to cut off water gauge glasses for steam 
boilers. { suggesta better plan, Take a small round file, 
insert it in the glass, and hold your thumb for a gauge 
as tc the length you want to cut off, then scratch around 
and the thing is done. 


(87) M. McL. asks (1) how gas is made, and 
of what material, at the Municipal Works, foot of 44th 
street. is it made from water? My friend contends 
that it is made from water; I say that it is not possible 
even in this age of science. A. Yes; when superheated 
steam is passed slowly through a large body of ignited 
carbon (coal) it parts with its oxygen to the latter. The 
resulting gas—com posed chiefly of hydrogen—and car- 
bon monoxide—has very little illuminating power, bat 
this is remedied by introducing a small quantity of the 
vapor of some rich hydrocarbon—as naphtha—into the 
retort with the gases. 2. Also what is meant by the gov- 
ernor room in a gas works. A, The governor is an ap- 
pliauce by which a uniform pressure is automatically 
maintained as the gas passes from the reservoirs or gas 
noldere to the street mains. The room where the gov- 
ernor stands is called the governor room. 

8) D. ©. asks: 1. What is the tempera- 
tureofavacuum? A. Thetemperatore of bodies within 
& vacuura under ordinary circumstances vartes with the 
temperature of surrounding bodies, the inclosing walls, 
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ete. 2. What is the recipe for making a brilliant black 
ink used in fine pen work? A. See answer No 15, p. 
218, current volume Screntiric AmERIcAN. 8. Which 
is the best steam engine governor in use? A. There are 
several governors that seem equally good. We are un- 
willing to decide between rival manufactarers, 


(39) G. L. L. asks: 1. What can I use to 
coat the inside of a wooden box for holding silver plat- 
ing solution? A. Line the vat with sheet lead, and give 
the latter several good coats of a melted mixture of 
equal parts of genuine asphaltum and gutta percha, 2. 
What kind of wood is the best to make the box of? 
A. Cypress is among the best. 3. Is the inclosed sam- 
ple of rubber the kind that is used for making rubber 
hand stamps, and will J have to vulcanize it after taking 
it from the mould? If so what is the most simple pro- 
cess? A. Yes; see pp. 48and 105 Scrextiric AmERIcAN, 
vol. 39. 


(40) W. G. W. asks: 1. What will make 
hair grow, such as beard and moustache? A. Keep the 
system in a vigorous condition and the skin clean. 
Bathe the parts frequently with cold water containing a 
small quantity of tincture of cantharides. See ‘‘ Hy- 
giene of the Hair,” by Professor Erasmus Wilson, Sci- 
ENTIFIO AMERICAN SUPPLEMENT, No. 110. 2. What will 
turn it black or dark, not instantly, but slowly? A. The 
diluted juice of the hulls of green walnuts (Paulus 
gineta) is commonly employed, 


(41) C. H. H. writes: 1. Take two round 
balls of precisely the same size, one being, say, four 
times heavier than the other, and Jet them both drop at 
the same time. Wil! the heavy ball strike the earth any 
quicker than the light ball? A. In air the heavier body 
would reach the earth first. 2. In the Screnriric 
Amenican of February 15,in the article headed ‘Galileo's 
Museum ” by H. D. Garrison, it is stated thatall bodies 
large or smail, dropped from an elevation at the same 
time, will reach the earth at the same time. Is this so? 
Please explain, as I think the atmospheric resistance 
would be greater in the large body than in the small. 
A. Ina vacuum all bodies would fall with the same 
velocity; in air, the action is modified. 8. In query 


"February 1, in answer to E. W. in directions for making 


a Leyden jar, he is told to coat an ordinary candy jar 
with shellac and then coat with tin foil inside and ont. 
This I have tried by putting three or four layers of ‘shel- 
lac on first, and then coated both inside and out smoothly 
with tin foil, and yet the jar will not work. Please give 
me the reason, A. Jars for this purpose should be of 
green glass. Flint glass is not a good insulator. You 
should also reject a jar which has the slightest crack or 
flaw. 

(42) B. W. asks if an electrical plate ma- 
chine and a battery of Leyden jars will work an elec- 
trical pen, as wellasa Bunsen battery? Or tolerably 
well? A. No; the discharge of sparks is not suffi- 
ciently rapid. 

MINERALS, ETC,—Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated: 


W. M. 8.—Itis the pollen of the pine (Pinus strobus). 


On Electric Light. By G. F. 8. 
On Vibratory Motions. By J. C. W. 
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FOR WHICH 
Letters Patent of the United States were 
Granted in the Week Ending 
March 11, 1879, 
AND EACH BEARING THAT DATE. 
[Those marked (r) are reissued patents.] 


A complete copy of any patent in the annexed list, 
including both the specifications and drawings, will be 
furnished from this office for one dollar. In ordering, 
please state the number and date of the patent desired 
and remit to Munn & Co., 37 Park Row, New York city. 
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Shutter bower and fastener, T. B. Pee e 
Sink trap, J. T. Bladen...... 
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213,081 | Wood, bending thin sheets of, T. B. De Forest.... 


Wrench for inserting bung bushes, D. Ackermann 213,026 
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English Patents Issued to Americans, 
From March 11 to March 14, inclusive. 


Archery, W. H. Wright et al., Rochester, N. Y. 
Carding machinery, E. A. Dick, Washington, D. C, 


Conn, 
Meters, liquid, J. F. de Navarro et al., New York city. 


213.255 | Pumping engine, G. F. Blake, Boston, Mass 
18 Sewing machine, G. W. Hooper, New York city. 

















Apri 19, 1879] 
Advertisements. 














Scientific American. 


253 












RUBBER BACK SQU 


ARE PACKING. 








BOILER FLUES of all the Regular Sizes, 


Of Best Material and Warranted. 
t@” ORDERS PROMPTLY EXECUTED. 
















igar Box Lumber, 


scabsvaney Seah waeeetegs 222 $4.98'2 hae = WORLD. 
(pe tre taatnegeny fas For Packing the Piston Rods and Valve Stems of Steam Engines and Pumps. 
omer ae a ee Lite fe Ad hy pt EE at ta steam-tight, and yet 
ms sunt te cone eaten" | tae is made in lengths of about 20 feet, and of all sizes from \ to 2 inches square. 
= > 108 JOHN H. CHEEVER, Treas. NEW YORK BELTING & PACKING ©0., #: & x Park Row, New York. 
rom , Retail Established 
ATRDS =S:Feeeey Se vs 
es 
* Lecal” nting Hence, Bilver t sean rornaed cf warranted 
Bactz Tusxz Co, etait dnd 
Better than any English make, and only one that is fully 
| 614 to 626 W. 24th St., New York. 
0) ASR AEEEE 


FOR PRACTICAL MEN. 


Our newand enlarged CATALOGUE OF PRACTICAL AND 
ScIENTIFIC BOOKS, 9 pages, 8vo; a Catalogue of Books 
on DYEING, CALICO PRINTING, WEAVING, COTTON and 
WooLeEN MANUFACTURE, 4to; Catalogue of a choice 
collection of PRACTICAL, SCIENTIFIC, and EconoMIC 
Books, 4to, List of Books on STEAM AND THE STEAM 
ENGINE, MECHANICS, MACHINERY, and ENGINEERING, 
4to. List of Important Books on METALLURGY, MET- | 
ALS, STRENGTH OF MATERIALS, CHEMICAL ANALYSIS, | 
ASSAYING, etc., 4to; two Catalogues of Books and 
Pamphiets on SOCIAL SCIENCE, POLITICAL Economy, 
BANKS, POPULATION, PAUPERISM, and kindred subjects 
sent free toany one who will forward his address. 


HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers, and Importers, 
810 WALNUT STREET, PHILADELPHIA. 


FOR ego MACHINE. SMALL 





oo. bs mould cont ney 


‘ chi Price $% each ; would 
fa cosh. ress 
C.C. PECK, West Bloomfield, N. ¥. 


cost new over 





procured upon reasonable terms b: 


PENSIONS & CO., Cleveland, Ohio. Es tabli ed 1364, 


THE FORSTER-FIR- 











MIN GOLD AND SILVER 
AMALGAMATING COMP’Y 
of Norristown, Pa., will grant 
state rights or licenses on 
easy cree. This system 
works up to assay, end 
covers the m rapidly. 
Apply aa above. ged 
| MPORTANT FOR ALL  CORPORATIO’ NS AND 
MANF’G NCERNS.—Buerk’s Watch- 
man’s Time Detector, capable of 
Gita atone on Sone Saga Zot & Ay at the 
E. B Ko fr 2. Bo. , Mass. 
*hneware of Geox 879) 3 
f Self Organ 
Bia aby music aay alt-Playing On # ORE 





BALDNESS. —BY GEORGE H. — 


but Useful 
ho Lyd, | hy th 
caiten of Baldness, Ww a prodm Ww = 
Effectual Remedy oetee Soe ee om 
with Directions and Aaviee Se i: ting 
soncerniy the ‘restmont of Halapene ever pe 
ver 
cerning the Treatment of Baltes 10 cents. 





FITS 


Free Botte? of my re- 
Treatise 


aa le sent to any 
sufferer sending me his Fost-office and 
RK. G. ROOT, 183 Pearl Street, N. Y, 


Baker Rotary Pressure Blower. 











“pola on Sdaystrial before payment; The 


MERRIAM 
TELEPHONES. 


fe Wrephonee ac erqnempetora, ané theanty scone 


Seseun wan Now ee 


Win os ~~ 



















No Payment Required tili Tubes are Fully Tested and 
Satisfactory. 











oral, evc., in 


50 corner he hat? tek wenn 


=siter ciancis, gnaners = 





oi CTURED by our NEW PATENT PRocss. 


The Best in the World. 


Also thin tumber of all other ~~. 4 
prices. All qualities. 


GEO. W. 


SPAN ae CEDAR, 


AHOGANY, 
POPLAR. 


Pp. at corre- 
sto 


prices =e andch eny rte bea nines 
Send f 


00 BAP & £0 Street, N. ¥ 











Machinery. E E. GOULD & EBERH AF DT, Newark, N. J. 186 to‘ 
Lap E ; sy 
Ww LDED Gmanooal 18 IRON RYKSR RLSEORE ELIXI® 
Enaines, as ey hesttne SS 
ADING see pon KS PI il ates chat eee 





oS 
= 
a 


NGINE aaa 
No. 5. PRICE, 


This 


his Lathe is back pF a Pe OR 


‘ 


Sy = it 





or Pereiid 


RIAL pumas. toad 





eres 
Ereker fo jas am traly 
eet Dering dh the pas pee years Ti i, 
or Oorheaten > efor Suan 
@ation address Dr. Ross. tis Man Sen Rice 
» engine that - et without 
Boner Always ready to be 
ive vat once full power. 
ary ry 
CONVENT 
urns common ir. No 


steam, no coal, no a and no fires, 
no danger, no extra insurance. 


THE NEW OTTO SILENT + ay ENGINE. 
- ¥4 trek ¥ of small 
ppg eg sore ey eae 


ning a Con ili Elberty # ri oR ¥ 
DYERS AND MANUFACTURERS FIND 








Feemes, ons ner ign, dat, Binet: Ho. 66 anne Bins Siack 
No. %, the best ‘astest blacks known. hata dred soften 
All fibers and sail oli fabrics F pur ae weet bate tn two 

at ym carded and spun as 
well after as ore dyeing f Cotton and wool mixed 
goods eS ay at one operation. Economical 
gh By Recipe oy GRATIS. Addreas 
N. SPENCER fOMAS. Elmira, N. ¥ 


vA 


BARNES Patent FOOT and Hi POWER MACHINERY. 


“ oa ee . = “ > 
Daa SAA DARED ARRAAARARRAARARARARRARDaRaAA 


FOOT OR STEAM POWER. 


and bores tapers. 
first-class in every 


feted deter i ofl aetna. IrLGINorrs. 


| ARS I25 SR 





Foapeet Cale a? 204. 


‘STEAM PUMPS. 


HENRY R, WORTHINGTON, 
239 Broadway,N.Y¥. S83 Water &., Bester. 
N@TON DUPLEX PUMPING ENGINES FoR 


"Waka ‘Canton 
ATER af 
pare —Composnd. or Non-Cop- 


over 100 Water-W orks 
Stream Pumps—Duplex and Single Cylinder. 


Price list issued Jan. 1, 1879, 
with a reduction exceed- 
ing 30 per cent. 


WATER m .. Or Merers. 











Pullman Palace Car €o.. 


INDORSE 


TheHancockInspirator 


as the most economical and perfect 
boiler feeder, 


[cory.] 
GRO. M. PULLMAN, Prest. Pullman Palace Car Co. 
T. A. BISSELL, Manager Detroit Shops. 
CONSTRUCTION DEP'T, DETROIT SHOPS. 
March 18. 
Mesears. PHILBRICK, CuRnisTIe & Co., Agents, 
| Detroit, Mich : 
Gentlemen— The Hancock Inspirator is working to our 
| entire We it the most economicm 
| and perfect boiler feeder that we know of 
Shall put in another one as soon as we can stop the 
| potlers long enough to do it. We are now running until 
| ten o'clock at night. 
Very truly yours, 
T. A. BISSELL, Manager. 








t2” Illustrated and Descriptive Circulars sent 
on application te 


Hancock Inspirator Co., 


52 CENTRAL WHARF, 


BOSTON, 











Scientific American 





= - A 





FAWN CO. 


FOR 1879. 
The Most Popular Scientific Paper in the World, 


VOLUME XL—NEW SERIES, 


The publishers of the SCIENTIFIC AMERICAN beg 
to announce that on the Fourth day of January, 1979, a 


new volume will be commenced. It will continue to be 
the aim of the publishers to render the contents of the 
new volume as, or mure, attractive and useful than any 
of its predecessors. 


Only 83.208 sv. includin 


onstage. Weekly 
Numbers nt. . 7 


ear, 





This widely circulated and splendidly i!)ustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information, and a large number of 





Cost 75 cents. 


FOR SALE. 
FOr EXPSTAGNE TS, to % Ohne 


Suitable for a a. oe or Relays. | chemistry, Electricity, Telegraphy, Photography, Archt- 


Arm ite extra. 
will = Sosthalae on receipt of 25 cents. 


HENRY W. POPE, Elizabeth, N. J. 








60 Siivind 


Cards [no Salike), Mame in | 
CLuvTON Bros., Clintonville, Ct. 


{Fotos Oui 





AUIL.D 


BEST 
STEAM PUMP, 


&G 


FOR 


ARRISON, 


ALL PURPOSES. 


Brooklyn, E. D., New York. 








Clamps, send 























EDMUND DRAPER, 


Manufacturer of First-class Engineers’ Instruments, 
Established in 


1880, 226 Pear St., Phila., Pa, 








Lawn Mower 
auunt 3 LF Poh Rik Pewee. 


yr 


«* 


at the ex 
Exhibition ir 


Trial a Se he Paris World's ie 


LEN & PA SSMORE, 


1 ™ rhe Bc. Bblindelphia, Pa. 


st 














original engravings of new inventions and discoveries, 





Lot of we ECTRO- | representing Engineering Works, Steam Machinery, 


New Inventions, Novelties in Mechanics, Manufactures, 


| tecture, Agriculture, Horticulture, Natura! History, etc. 
All Classes of Renders find in Tue Screnriric 

AMERICAN a popular resume of the best scientific in- 

formation of the day; and it is the aim of the publishers 
| to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a ccnstant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it cireulates, 

Terms of Subscription,—One copy of Tue Scren- 
TIFTIC AMERICAN will be sent for one year— 52 numbers— 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dellars and twenty 
cents by the publishers; six months, $1.00; three 
months, $1.00. 

Clubs.--One extra copy of THESCIENTIFIC AMERI- 


“| | CAN will be supplied gratis for every club of five subscribers 


AHEAD OF ALL COMPETITION! 
"e PHIADELPALL 


at $5.2 each; additional copies at same proportionate 
rate. Postage prepaid. 

One copy of THE SCLENTIFIC AMERICAN and one copy 
of THE SCIENTIFIC AMERICAN SUPPLEMENT will be sent. 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remit is by Posta] Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but isat the sender's risk. Address al) ictters 
and make ell orders, drafta, etc., payable to 


MUNN & CO., 
37 Park Row, New York. 


Te Foreign Subscribers.—Under the facilities of 
the Postal Union, the SCIENTIFIC AMERICAN ts now sent 
by post direct from New Y ork, with regularity ,to subecrib- 
ers in Great Britain, India, Australia, and al) other 
British colonies, to France, Austria, Belgium, Germany, 
Russia,and al) other Ruropesn States; Japan, Hraail, 





, | Mexico, and all States of Central and South America, 


Terms, when sent to foreign coantrivs, Canada 


the excepted, 
#4, gold, for SclENTIFIC AMERICAN, | year; $9, gold, for 


both ScrenTIFIC AMERICAN and 8UPPLeMENT for 1 
year. Thisincludes postage. which we pay. Remit by 
postal order or draft to order of Munn & Co.,37 Park 
Bow, New York, 








a dating a didi he Pe tl: ce et tt eet dh ee BU WSTS, VCeLUsINg VOgeration 


temperature of ‘surrounding bodies, the inclosing walis, | Car, railway hand, G. 8. Sheff MINDS <acvessesccosccene 213,254 | Raising heavy bodies, T. C. Naramore Seseehentions | 213.08 Sewing machine, q. Ww. Reaper, ‘New York city. 


{ 












































































































































































































































































. ee 
Scientific American. [APRIL 19, 1879. 
} can be Suved by Use of | THE TANITE, I.. 
Advertisements, ' ee ' PaCty 0 eR STROUDSBURG 
com fesertiens-: S002 al | = <> x SPU Wey | EMERY WHEELS AND SRinbers. 
a Page, eae One «= ah.8% a line, : ¥ a 
olgnt w words toa i) ‘ itv ney 
cmelstosetbe tee St publication as early D r A I N 5 
as Thursday morning io aypear in nect owe, 
oo i Roots’ Improved Portable Forge Fore, Undtnied Peiale Tut Rise, ond Tot 05. 
| UOT ye est es 
H. WwW. J OHNS M’F’G CO.,87 M Lane, N.Y. PAT A S at AUCTION, 
; * a, Ss -~ R—-h Beene, eee eter amelie ioeal calennen. eae Fa ee ins, ote. | p Gas Liberty sureet, New York, 
SHEPARD’S CELEBRATED | MINING MACHINERY. Encines. Boilers, Pamps, uF TG pHa 5 HANGERS, etc. 
— P, E, & FP. M. ROOTS, U'f’rs, Connersville, Ind, $50 Screw w Cans Feat Lathe. and Ore Jigs, Dust Burning Applianees, 
‘ ew York. 
Bb id S. S. TOWNSEND, Cen. Agt., pnt Ts ©, Haydon & Co.). Address HOWELL a 
COOKE & BECOS, Sel! "g Anton} NEW Benqeee. -, Jeanesville, e Co., Pa. crm aro 
ron eenree sean Driven or Tu be Well 
To Maonfaetarers and Competent Mechanies. nig 
So Teese eae eres cen re 
Ge crate in Ge Sacre =a rc si 
THE 1870 
ghtie Ft. Wand. ©. ie Re. « rare chance In Novell) PERFUMERY.—BY W. A. SAUNDERS, " 
Dosiness.” Witkin four onthe ray aes etakiocirene | “harmaciat— - Pennsylvania Lawl Mowe 
* : roads, now nearly compteted, will run into Canton. For the preparation 0 the most = 4 
} farther information 1 concerning the works, business, and Tampon Sow on She marnes. Sere options ioe ad 
ae PANELS Plose HOCK BOX TWENTY, Canton, Ohio, | S24. vaiven gniprace the ot the parm ea 
He torin, vrin, Hise. Musk, ly, * 
sae Every Man $3 Pree riera| Vian ieee, Wot Sows 2a 
i For business, oung orold 
| HIS OWN xia 2! Pn pp i | Bie "bri sania hese 
Printer. Wesio* Meriden, Conn D. 
-——_Seving Mactine Mechanics Wane, JOSEPH. C._ TODD, | PENNANT meee 
; work fa | in the fact oMoes, and to put, machines a ote. Fale 1d Bagaing } ture Baxisr’s New Fo rable engine > 8 and Rope for conveying power long Eee ee 
quired. and only frateclass mon wanted. For further of 1877. Ean be seen be seen complet 7 so 0 $ one | ar Stes 
it WILSON SEWING MACH. 0O., Chicago, Tu. | power, #25: [ro two and aba horse-power, WA; ‘hres NOVELTIES, NOTIONS, LLOYD, SUP SUPPLEE & WALTON, 
SHEET METAL DRAWING PRESSES. . 5. C. TODD, Watehes, Cheap ae te a Packages. PHILADELPHIA. 
ieee cpa ar aaa a0 eens ee | arf York. : 60 “sap Box 3718" eerie Geena ot test Pipes, 
FARM LAW. ADDRESS OF HON. ED. Wood.Worki Mac ‘Rew 0. Box Fh Sateen by tenn "fiast Pipes, 
bls dak Rei Seat a S| wa eee re rotten ot coae| MACHINISTS’  tootd, bt eee» 
01 
0 a it to every one. Sho how to Buy a Macniseg, nels Pian ‘s Patent = ime VED PATTERNS. 
Bargains ; Machines, Mortising. Moulding, and Invested in Wall St, Stocks makes 
“ where they are ip Strenins, Funds Ponda iain: ae oe Se ee ‘ood-' orking Machinery gene- end for New lilustrated catalogue, $10 to $1000 fortunes every month. Books se’ 
oad! Pista Dood of.» farm ineinden’ oo hae | & RICHARDSON, Lathes, Planers Drills, &o. ‘Address BAXTER & 00” Bankers, 17 Wall St., N.Y. 
\ i Stray Cattie; Cattle on Railways; Impounding yang Street wee NEW HA MANUFACTURING CO,, 
*Cattle. The Farmer’s Liability for his Animals. The| (Shop formerly ih & New Haven, Conn. 
Law on the Dog. The Varner not Liable for his T RS = = —} 
’ iN. 
: INDIANAPOLIS I*D» "|The PICTET ARTIFICIAL ICE CO 
P be | 
DeanSteam Pumps Room 61, Coal and Trou Michange, P. 0. Box 988, N. ¥. 
CAVBA COPYRIGHTS, TRADE 
"ing waciinery. r DYAMOND ROOK NRITLS - z 
8 a the pabies- 
} { THE DRIVEN WELL” tion of the Screnriric AMERICAN, continue to examine 
€ 4 Improvements, and to act as Solicitors of Patents for 
~ est tndge the Mi \ oy h had ovER THIRTY 
& Tis NSUMERS LIGHT Yan seyeiies Patent. c= In this lino of business they have 
YEARS’ EXPERIENCE, and now have unequaled facililies 
pa Mattenbie | tron Castings, we can WM. D. ANDREWS & a — eerie uuattiee meatinntemn 
QUALITY GUAKANTED-D, and at fair prices. Reing our- NEW YORK. Glasecs. shathe inal he ciael tendon. Reammaanaiie 
castings, yor work is sured the ern co a —_* United States, Canada, and Foreign Countries. Mesers. 
aut, ee bedirss HAVEN Bonn. un ow ell penis gabe fold for god prtcon Munn & Co. also attend to the preparation of Caveats, 
; a oe ae 
Reissues, Assignments, and Reports on Infringements 
millS Stones and Ct Corn es DYSPEPSIA. BY Da. C.F. UNE. ket Model of Patents, All business intrusted to them is done 
ta Beet etee ag A snalion. Sy nenre 8 Ana Yorkin ng jaa Of ve . de to with special care and promptness, on very moderate 
ron gg oF gi Wheels Pull Y | order by PP WERNEI G2 Contes terms, ie a $ 
W d free of charge, on application, a pam 
fe Aen — 5 td tanta le more is WARRANTED THE BEST. intsiina tartan information about Patents :nd how 
TI ge! I 4..+ WROUCHT 1H. P. Boiler & Engine, $150. to procure them; directions concerning ‘Trade Marks, 
i IRON in Febrile Diseases. ontained im ScrEx- 2 H, P.,$175. 8 h. P., $200. | Copyrights, Designs, Patents, Appeals, Reissues, In- 
“BE TVA: BOLL T AEM | Vo ve had at this office and of all nowsdealers. Tested to 200 Ibs. Steam. finguesents, Ausgnnpents, Rejected Cases linte on 
LOVEGROVE & CO., e » ete. 
NION TRON MILLS. Pittsburgh, Pa. Manu- . Bd St., . Foreign Putents.—We also send, free of charge, & 
Tego ret wroweat ton Besine and The J.L, Mott Iron Works, ote ig rere Pa cenrar  ae p  ag 
i The great fall which has taken place in the prices of 88 and 90 BEEK MAN ST., power. Send for circulars and | method of securing patents in all the principal coun- 
‘ * 8 used in the construction Manufacturers of prices, and state size and style you want. 
UPFIRE PROOF BULLDINGS, induces usto eall the spe- DEMAREST’S PATENT | — tries of the world. American inventors should bear in 
| cial aitention of Engineers, Architects, and Builders to TER CLOSETS, | ON THE PROGRESS OF AERONAUTICS, | mind that, as a general rule, any invention that is valu- 
\e Spualaeets okie seleeieanhe papeathktt ateur ook WA | GAM, gosay read. before Society of | able to the patentee in this country is worth equally as 
{sections which will be sent om application vo those | j Simple in construction, Great by Frederick > the | uch and some other foreign countries. 
Jt contemplating the erection of fire ror r ball —THE A useful and » » Lontain- much in England ~ em 
CAN Bie BREGULATED, the fg tangata t s.1The Five patente—embracing Canadian, Eng’ rman, 
ferruption to vasiness caused. by fire: these and like con- and mashis balloons with prop French. And Relgien—willassare 10 an ne a 
P fully justif additional first cost. It is ‘aloulations 0 b clusive monopoly discovery 
Beiter. Chal re, omens fu rot we en the use of Wood REGULATORS B E § T NUCH COCKS. infray lng through the ait and for successful | HUNDRED AND FIFTY 3LLI0Ns of the most intelligent 
if nd Iron, in many cases the ts latter would be adopted. | MURRILL & KEIZER, 44 HOLLIDAY 81., BALTIMORE. = n'trials having ver ance of 3 people in the world. The facilities of business and 
f r Wesnail Pippa t opener ep A of Tet cish Export . py steam communication are such that patents can be ob- 
. in cost 1nay &t on0e be ascertained, Address Pp a’ T ‘ . us for te the Litt ssi cade Me Mane | tained abroad by our citizens almost as easily as at 
. RNBGIE, BROS. & OO., Pittsburgh, Pa. on Ss oo Ss, | % tye apparata caterh Ged oa home. The expense to apply for an English patent is 
j > | surzaces ‘ . 
ou TRON RAILWAY TIES AND SLEEPERS. Engine Lathes, Planers, ‘ter, Hi &e, Scam renee ace . “ ma $100; French, $100; Belgian, $100; Cana- 
By Caantes Woop, C.E. Twelve fllust “ , $50, 
: Yarious Systems of tron Wrongit’ front th Bomb Bot: or od e W ASS, | fans.and beter, ¥| Copies of Patents,—Persons desiring any patent 
pan fF t caainal Wro petende — DAVID W POND, orcester, (bitaen pounds, ete. ies, ment i comse, - issued from 1836 to November 26, 1867, can be supplied 
Bun Ty i , th official copies at reasonable cost, the price de- 
$7 iz A DAY, to Agents canvassing a ie Fire-| ¥! des eadent af dijiiings ent tema of 
Aedes ebenks ejJE re To side Ss mg pending upon the an 
STR and . . | bea Sieh Cadel oF su Ph , specifications. 
airs Any patent issued since November 27, 1867, at which 
Gxikan War oar MACHINIST GOODS | sostttnon sacs coment ying ne Om 
4 ear, Corrosion, etc. FOR TEN norte. CASH, had by remitting to 
: POINTS OF A GOOD HORSE. BEING | fst of at weenty newspapers, 0 rie a gaerent | find Small Tosls of all Kinde, *| ne cae oe as sainchata data ta 
Pa gy ef a ted by the New SS papers, os Sen Mees ize ey TP sntig SS wrixaiaien-&- 0k, Ruder lace A copy of tho clatms of any patent issued since 1836 
i ] Agrguinssl to “he upon for 70 to 10 , or four lines one week in : . will be for $1. 
Guidance of Judges of nts four of the same liste, or one li ane west ppl ax Rete 
Eat Ba Bon uty feaPaa, ted “athe; |gomvlned tang mort ons popes i megs MR "nea oterng cole, pleas to remit for the same 
the trot, and in W Sipe and d_ Action, ete. with fee of papers cy seages for gar page, pamphlet as above, and state name of patentee, title of inven- 
So rasan, rte Sidedars | Saareeeg o.t Men Ops tons tad Seat potes 
Ber ates Peat ou Fost Hara see arena A pamphlet, containing full directions for obtaining 
is fined tn. 13 Awesicas BUPrLEMENT No, AGENT'S United States patents eent free. A handsomely bound 
103, 103, price cents. To be at this office and of all ef: rai eit or $500. Noe antiden Reference Book, gilt edges, contains 140 pages and 
oe = PERFECT : many engravings and tables important to every pat- 
‘ entee and mechanic, and is a useful hand book of refer- 
er at om * hanes NEWSPAPER FILE caceforarryody” Price cnt alla res 
ANT I IT ir rae i Publishers SCIENTIFIC AMERICAN, 
s " : Park Rew. York. 
AW o ie ‘at, Potente eae —— this BRANOR OFFIOR—Oornor of F and Wh Stress, 
4 ip ‘daroee “ Scientific American” is with CHAS, 
. . MUNN & CO ENEU JOHNSON & CO,’S - 
“ Ly 7eanlipoey Pubushees Soumertr10 Ascmizcax. | bard Sts., Philadelphia, and 00 Goll St, hen Yoo 








